AUGUST, 1951 


No. 952 


THE, AMERICAN JOURNAL 


RHE MEDICAL SCIENCE 


WOSPI FAL 


LIBRARY Editor 


RICHARD A. KERN, M.D. 


Editor Assistant Editor 


PHOMAS M. DURANT, M.D 


Franklin G. Ebaugh John E. Gordon 
Cary Eggleston David M. Gould 
Noah D. Fabricant N. R. Ingrahem, Jr 
Harry Gold C. G. Johnston 
Irving J. Wolman 


Frank B. Block 
George E. Bure h 
Stuart K. Bush 
G. Lyman Duff 
H. P. Wagener 


W. Lloyd Aycock 
Carl Bac 
Herman Beerman 


Wm. L. Benedict 


hman 


I. S. Ravd 


Increasing Promiscuity and Abuse with the Barbiturates. By J. M. Maas, M.D. 


The Effects of Intravenous Protoveratrine on Hemodynamics and Exercise Tolerance In 


Patients with Hypertension. By Frank W. Lovesoy, Jr., M.D., Paut N. G. Yu, 
M.D., Roserr A. Bruce, M.D., Rospert E. Nye, M.D., George Wetcu, M.D., 


BerNnarpb B. Bropy, and Joun Muxworruy 


Treatment of Thyrotoxicosis with Methimazole. By Neison Taytor, M.D., Myer 


M.D., and Atrrep LarGe, M.D. 
Localized Myxedema in Relation to Thyrotoxicosis and Exophthalmos. By Serce E. 
Grynkewicn, M.D., Ropert M. Lavauiin, M.D., Frank T. Herron, M.D., and 
LARD J. CARMEL, Jr., M.D. 
Re-Feeding (Nutritional) Gynecomastia in Cirrhosis of the Liver: I. Clinical Observations. 
By Rosert M. Kark, M.R.C.P. (Lond.)., F.A.C.P., Gorpvon R. Morey, M.D., and 
CamEN R. Paynter, M.D. 
Pulmonary Circulation Times with Particular Relationship to Acute Hypoxia. By Howarp 
R. Bierman, M.D. 
Typhoid Fever of Short Duration. By Franz K. Baver, M.D., and ALBerr G. Bower, 
M.D 


NPH Insulin in Diabetic Patients with Complications. 
and Rosperrt B. Francis, M.D. 


By Cuartes R. Suman, M.D., 


Serum Complement in Rheumatoid Arthritis. By Joun H. Vaucuan, M.D., TuHropore 
B. Baytes, M.D., and Currine B. Favour, M.D. 


The Use of a Cation Exchange Resin in the Management of the Fluid Retentions of Normal 
and Toxemic Pregnancies. By W. Rosert Penman, M.D. 

Pulmonary Infarction: A Frequently Missed Diagnosis. by 
James B. Berry, M.D. 


Evaluation of a Simplified Thromboplastin Extract. By Frep J. Scuituinc, M.D., ALBERT 
Pu.C., and Frances C. Morrram, B.S. 


RurLtepGe and 


Progress of Medical Science 
Surgery—An Inquiry into the Surgical Treatment of Ulcerative Colitis. By Gaytorp 3. 
Bates, M.D. 


Ophthalmology—Ocular Phakomatoses. By Tuomas J. Kirsy, M.D. 


Complete contents on adv. page 10 


OWNERS AND PUBLISHERS LEA & FEBIGER PHILADELPHIA 6, PENNA. 


COPYRIGHT, 1951, BY LEA & FEBIGER. ALL RIGHTS RESERVED. ENTERED AS SECOND-CLASS MATTER NOVEMBER 


AT THE POST OFFICE AT PHILADELPHIA, PA. UNDER THE ACT OF MARCH 3, 1879 


CHRIS J. D. ZARAFONETIS, M.D. 


R. H. Morgan 
k.G.D. Murray 


John H. Stokes 


in 


179 
186 
193 
197 


207 


5, 1887 


EEE 
Vol. 222 No. 2 
A HED 1820 
— 
121 
129 
138 
142 
154 
162 
174 
211 
227 


ROVE it yourself with HEPVISC. The ideal 


Vasodilator in the treatment of vascular 


hypertention. 


Clinical studies and pharmacological tests of 


HEPVISC indicate: 


GRADUAL REDUCTION 


PROLONGED ACTION 
THERAPEUTIC SAFETY 


HEPVISC is a synergestic combination of 
hexanitrate of mannitol and viscum album 


extract. 


An ideal therapeutic product in reducing 


blood pressure. 


COMPOSITION 
Each tablet contains 8 
hexonitrate f 

nd 50 mg 1d 
xt scum alburn 
DOSAGE 
iblets three or four 
times daily as needed 


Supplied in bottles of 
500-500-1000 tablets 


Available at All Drug Stores 


Samples and complete literature sent to physicians on request 


ANGLO-FRENCH LABORATORIES, INC. 


75 VARICK STREET, NEW YORK 13, N. Y. 


Gp 

| 

| 


THE AMERICAN JOURNAL OF THE 


MEDICAL SCIENCES 


AUGUSTE, 


ORIGINAL 


LOD] 


ARTICLES 


INCREASING PROMISCUITY AND ABUSE WITH THE BARBITURATES 
By |. Mi. Maas, M.D 
From the Lilly Research Laboratories Indianapolis Indiana 


\ problem of considerable magni 
and with almost endless ramifica 
thinking 
nd conscientious physician today. This 


tricle 


tions contronts almost every 
roblem concerns the insidious hazards 
ttending the promiscuous use of bai 
iturates. Hambourger® drew attention 
the seriousness of the problem Hh 
40. It has multiplied alarmingly since 


Isbell 


ive expressed the opinion that true 


Robinson!’ and more recently 
ldiction follows the use of large doses 
the barbiturates over long periods 
contrariwise, has 
ited that habituation rather than ad- 


ction takes place under the circum 


Tatum" 


inces cited. The author is inclined to 
ire the latter views. 


Lay publications, especially the tab- 


id tvpe, carry at periodic intervals 
rid tales of the havoc wrought by so- 
led “Devil's Capsules.” these 
ticles, “innocent victims” por- 
ved as falling under the = ghastly 


luence of their potential enslaving 
While it is admittedly true 


yperties 
it innocently acquired habituation to 


barbiturates does exist in some 


es, there is 


lence 


as will appear, ample 
that in ' the 
h bit is brought about by a number 


many instances 
extraneous factors. These include 


methods ot distribution ot 


these drugs, the search on the part ot 
individuals to find an escape mechan- 
ism from realities, and the utilization 
of these agents to compensate tor the 
accelerated pace of living so prevalent 
today. 

Attempts at Restriction. Well-mean- 
ing legislators have proposed laws to 
curb the sale of these agents except 
under conditions provided by the Har- 
rison Narcotic Act. Such action would 
the 


quantity of barbiturates legitimately 


probably not materially reduce 


prescribed and emploved. Conceivably. 


such laws might be instrumental in 


providing better distribution of these 
drugs. However, when one reflects 
violated and 


barbiturates can 


how the narcotic laws are 
with what the 
he prepared, it behooves one to ven- 


Case 


ture the opinion that such legislation 
might fail. 

Combination with an Emetic. Inter- 
ested groups have suggested the addi- 
tion of minute quantities of an emetic 
drug such as ipecac to every barbitu- 
rate formula. Indeed, such combina- 
tions are offered to the profession 
through legitimate channels by at least 
one ethical pharmaceutical house. The 
rationale for such a preparation — is 
based on the conjecture that if exces- 


amounts of the combination are 
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ingested, an emetic action will ensue 


» be ex 


thus causing the hypnotic t 
pelled. While in theory this appears 
to be a practical approach to a serious 
problem a number of factors would 
appear to restrict sharply the success 
ful application of such a compound 
rhe Food and Drug Administration 
l'‘ederal Security Agency', has con 
ducted a research program which has 
revealed that when such combinations 
are ingested, the barbiturate is ab 
sorbed in sufficiently large quantities 
to cause death before the emetic com 
ponent can act Furthermore, the 
possibility of chronic ipecac poisoning 
is alluded to if the barbiturate—-emetic 
combination is ingested each dav. How 
ever, Miskimon!- has stated, following 
a study in dogs, that small doses of 
an emetic were well tolerated in the 
presence of a barbiturate within the 
sedative dose range. When lethel doses 
of the same barbiturate were admin 
istered with proportionately larget 
quantities of the emetic. emesis en 
sued. One should, however, bear in 
mind the species difference and_ the 
fact that the emetic center in dogs 
is readily stimulated. 

Applied under a host of clinical con 
ditions, the presence of an emetic drug 
in a barbiturate formula must be con 
sidered deleterious to the patient. Such 
combinations administered to the post 
operative or the obstetrical patient in 
labor, and others, in many of whom the 
emetic centers are already stimulated 
or in a critical state of imbalance. 
might well cause retching even when 
small therapeutic doses are employed 
Finally, true accidental poisoning by 
the barbiturates as with all other 
potent drugs is rare. The seasoned 
habitué who conceivably might exper- 
ience some gastric upset following in- 
gestion of an emetic—barbituric acid 
combination would quickly seek ille 
gitimate channels of supply providing 
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barbiturates without the emetic com 
ponent. As has been intimated, these 
sources would probably be abundant. 

How Habituation Occurs. The lay 
man mav well find it difficult to com 
habituation to the 
barbiturates occurs. These individuals 


prehend how 


as intelligent and thinking citizens, are 
interested in knowing whether the 
habitué is actually, as the tabloid jour 
nals have insisted, an innocent victim 
of an insidious and harmful drug. The 
physician called upon to correct 
habituation is concerned about the 
rat gree of psvchic and histological 
damage which has taken place and 
how the patient may best be treated 
and rehabilitated. Conscientious phiy 
sicians and laymen both seek a pra 
tical approach to the prevention ot 
the condition 

It is of cours 
highly imprudent to attempt to estab 
lish which single factor is chiefly 
responsible for the promiscuous ust 
of this family of drugs. Unquestion 
ibly, the emotionally unstable patient 
seeking an escape mechanism repre 
sents the starting point in most in 
utilize th 


medication 


stances. These people 


barbiturates Or ther 
which produce sedation on hypnosi 
In an attempt to escape realities an 
the evervday problems with whic! 
humanity is constantly confronted 
Closely allied to the aforementione 
group are the persons who take th 
barbituric acid derivatives in their en 
less search for “thrills” or “smart me 

things to do.” Failing a barbiturat 
habituation, these same individua 
probably would be alcoholics or a 
dicted to marihuana, cocaine, or one 

the opium derivatives. many i 
stances. the “alcoholic.” “snow-bi 
or “reefer” addict employs barbiturat 
is well. 

habituati 


may occur in a small minority w 


Unquestionably mild 


impossible and 


{ 
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poi 
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have the drug prescribed regularly in 
a bona fide manner for some chronic 
disorder. The alert and conscientious 
physician will, however, follow with 
caution the course of any patient to 
whom he is prescribing sedative drugs 
4 a habituating type, to prevent de- 
pendence on the agent. Substitute ther- 
ipy with other families of sedative or 
hypnotic compounds, or cessation of 
medication excepting in very severe 
ases) When symptoms of psychic dis- 
turbance or habituation appear, will 
be instrumental in’ preventing more 
erious complic ations later. 

Regrettable as it mav seem, there 


ippear to be a tew physicians who. 


hecause they are overworked, careless. 
 incompr tent, substitute sedative or 
iypnotic drugs for a specific diagnosis 
nd treatment in certain cases requir- 
g intense study and continued ob- 
ervation. Apparently there also exists 
minority of physicians who have no 
ompunctions about prostituting their 
rofession by supplving any drug or 
ervice for an adequate financial con- 
deration. This statement may well 
licit a challenge of proot. Yet it is not 
ecessarv to cite references to establish 
ie conviction. We cannot discount the 
ct that licenses to practice medicine 
e constantly being revoked for in- 
actions which run the gamut from 
ortion to the promiscuous and illegal 
spensing of narcotics. 
Unscrupulous individuals who “ped- 
e drugs unquestionably constitute 
worst offends. Isbell et al., in an 
cellent review on chronic barbiturate 
isoning, cite several lay publications 
which the inference is clearly estab- 
hed that “goof ball” salesmen, un- 
upulous pharmacists, and drug ped- 
rs are engaged in the lucrative al- 
it illegal trafficking in barbiturates. 
| ow the peddler procures the drug is 


a natter for speculation. The author is 
in the unique position of being able to 
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review each vear numerous cases Ccon- 
cerning the abuse and promiscuous use 
of the barbiturates. Since certain con- 
fidences extended by law-enforcement 
bodies and investigators must be hon- 
ered, detailed factual evidence in this 
respect, obviously, cannot be cited. It 
should herewith be strongly empha- 
sized that most pharmacists maintain 
strictly ethical standards, for which 
they are to be commended, in dispens- 
ing barbituric acid derivatives. Yet 
not infrequently one reads of “chiselers 
who have no compunctions about sell- 
ing these drugs without prescriptions, 
and usually at inflated prices. Recently 
a pharmacist in an Eastern metropolis 
was apprehended for openly display- 
ing large receptacles containing two 
popular barbiturates with “sale” price 
tags clearly in evidence on each. It is 
a matter of common knowledge that 
shady characters, and even waiters in 
certain disreputable night clubs in 
many of our larger cities, openly sell 
barbiturates at prices ranging upward 
from one dollar each per capsule or 
tablet. Peddling of barbituric acid 
derivatives on high school and college 
campuses in some metropolitan areas 
apparently is not at all uncommon. 
Depending on the individual product 
characterized by its distinctive gelatin 
capsule color, “such terms as “red 


devils,” “yellow jackets,” “blue boys,” 
are employed. 
Use of Barbiturates and Other 


Drugs. ALcouHoL. The concomitant use 
of alcohol and barbiturates purportedly 
produces an intense exhilaration of 
brief duration followed by profound 
intoxication and narcosis. Since the 
basic pharmacological responses of 
both drugs are sedative in nature, it 
can be assumed that the supposed ex- 
hilaration actually is nothing more 
than rapid release of inhibitions. 

The synergistic effect resulting from 
the ingestion of the barbiturates and 
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alcohol is profound. Injudicious use of 
such combinations is extremely danger- 
ous and frequently causes death, even 
though nontoxic quantities of each 
drug are ingested®. Pharmacological 
studies have shown that the lethal 
dose of any barbiturate is greatly fre- 
duced in the presence of alcohol levels 
sufficient to produce 
Ramsey and Haag'* have shown that 
the LD» (the amount of drug required 
to kill 50% of a test group of animals) 
of seconal sodium could be lowered 
from 140 mg. per kg. of body weight 
to 105 mg. per kg. of body weight in 
mice when the drug was administered 
concomitantly with alcohol. By the 
same token, analeptic drugs proved 
less efficacious when administered to 
animals having received a combination 
of pentobarbital sodium and _ alcohol 
than those having received the bar- 
biturate only. 

witH CEREBRAL STIMULANTS. 
Perhaps an even more vicious and in- 
sidious practice consists of the inges- 
tion of cerebral stimulants such as the 
amphetamine compounds upon arising 
and during the day, followed by heavy 
barbiturate medication at the time the 
individual retires. This practice is gain- 
ing favor and appears to be very com- 
mon among “desk” workers under con- 
stant intense tension and pressure, en- 
tertainers, and chronic devotees to 
night life. The cycle, once established, 
is most difficult to correct. In _ this 
group, as well as those who utilize 
alcohol and the barbiturates  con- 
comitantly, are found most of the so- 
called unfortunate innocent victims of 
what the tabloid writers delight in 
branding “devil drugs.” In a_ word, 
these people have deliberately ac- 
quired a habit which, to their way of 
thinking, will enable them to extract 
more out of their wakeful and sleeping 
hours than is physiologically normal. 
They not only burn the proverbial can- 
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dle at both ends, but from the middle 
to the outside as well. 

Recently, following the accidental 
death of an individual prominent in 
the theatrical world, after the ingestion 
of an undetermined but obviously very 
impressive amount of a barbituric acid 
derivative while the “victim” already 
was in a state of alcoholic intoxication, 
an investigation was instituted to de- 
termine whether the rumored prom- 
iscuity with these drugs was factual. 
The inquiry subsequently revealed that 
in the colony where the death had oc- 
curred, self-administration of up to 15 
grains of popular short-acting barbitu- 
rates at what constitutes “the hour of 
sleep” was not at all uncommon among 
some individuals. Furthermore, it was 
found that in an attempt to overcome 
stupor and lethargy, upon being 
aroused by a dutiful servant for the 
next day’s or night’s activities, large 
amounts of cerebral stimulants were 
employed. Alcoholism usually com- 
plete -d the triumvirate, although the use 
of “reefers” and worse was frequently 
found to constitute an “added thriller.” 
Obviously under these conditions, “ac- 
cidental” poisoning and death occur 
rather frequently and another “inno- 
cent” victim assumes in the eyes of the 
sensationalist the role of a martyr. Is- 
bell and his workers*:* have indicated 
that many of the patients presenting 
themselves for treatment at- Lexington, 
Kentucky, ingest barbiturates on a day- 
to-day basis in quantities which equal 
or exceed the dosages referred to in one 
of the preceding statements. The prac- 
tice does not, therefore, appear to be 
limited to a given geographical area. 

Symptoms of Habituation. The pat- 
terns as outlined may, then, lead to 
the ultimate spectacle of the abject, 
decrepit, and ill individual who has be- 
come habituated to the barbiturates. 
For others, the pursuance of these 
follies may terminate fatally. The true 
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or advanced habitué’s symptoms are 
readily recognizable. Psychoses are 
very evident and may be pronounced. 
Keflexes deviate from normal patterns. 
Personal hygiene is neglected, and the 
patient becomes careless about appear- 
ance and habits. Most severe “nervous” 
symptoms involve the motor tracts 
manifesting themselves as tremors, 
ataxia, dysarthria, faulty gait, and lack 
of coordination. Isbell et al.®, in recent 
work discussing the above findings in 
a group of former narcotic addicts who 
had volunteered to participate in the 
experiment where large quantities of 
barbiturates were administered each 
day over a period of several months, 
describe in detail the course and na- 
ture of these symptoms in the test sub- 
jects. Fortunately, the symptoms are 
transitory. Rehabilitation is possible 
but difficult for reasons to be consid- 
ered presently. 

Treatment. The most important 
phase in this tragic drama concerns the 
manner in which these people should 
be treated and rehabilitated. As has 
been inferred, most of these individuals 
probably acquired the habit on the 
basis of psychic problems or instabili- 
ties of one kind or another. Most do 
not whole-heartedly wish to break 
their habit, even though treatment is 
sought. To do so would bring them 
back to realities which they would find 
difficult or impossible to cope with. 
This has led to the development of 
numerous therapeutic regimens de- 
signed to obliterate, if possible, the 
underlying causes having predisposed 
to the habituation. 

Electro- and allied shock therapy 
represents one of these therapeutic 
measures. Treatment of this type is, 
admittedly, drastic and potentially 
hazardous from the standpoint of in- 
ficting physical or further psychic dam- 
age. In expert hands, it apparently 
benefits some patients. If abused, it 
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may well merely constitute another 
means of further bedevilling an in- 
dividual who already is the victim of 
his own weaknesses and possibly the 
faulty scruples or carelessness of others. 
Rehabilitation regimens may be suc- 
cessful in certain cases through the 
employment of conservative methods 
solely. In these cases withdrawal of 
the drug, possibly judiciously applied 
substitute therapy, adequate diet, men- 
tal hygiene, and application of the 


‘principles of psychosomatic medicine 


should be conscientiously and carefully 
utilized. Whenever possible, the under- 
lying causes predisposing to the habitu- 
ation should be removed or corrected. 
Failing this, more drastic measures 
may be the only remaining alternatives. 
The problem at this point resolves it- 
self into a single salient factor. Undo, 
if possible, the damage done, and in 
the most honest and _ therapeutically 
acceptable manner, institute therapy 
specifically selected for the particular 
patient in question. The method of 
treatment in a given case should never 
constitute a pattern for possible future 
application in other patients, since 
each problem will require individual 
study. 

Treatment directed to overcoming 
habituation to the barbiturates will 
bog down helplessly if the patient does 
not in all seriousness wish to be cured. 
As might be anticipated, the number 
of patients who will unreservedly co- 
operate in rehabilitation regimens is 
limited. It is of prime importance that 
the physician impress upon his patient 
the irrevocable fact that the process of 
overcoming the habituation will be 
trying and not without discomfort. 
Abrupt withdrawal of any barbiturate 
from a patient who ingests impressive 
quantities daily is not without 
hazard**. The symptoms already de- 
scribed for the advanced syndrome 
may be markedly accentuated follow- 
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ing abrupt withdrawal of the drug. 
Some patients may experience convul- 
sions. Substitution therapy with small 
carefully selected doses of other seda- 
tives such as paraldehyde, the bromides 
and chloral hydrate, and others, may 
be helpful during the trying period, if 
regimens designed to utilize progres- 
sively decreasing quantities of the 
agent to which the habituation exists 
do not seem prudent for one reason 
or another. Isbell* most emphatically 
recommends that the treatment consist 
of gradual and progressive reduction 
in dosage of the barbiturate itself, add- 
ing that abrupt withdrawal is strictly 
contraindicated. Obviously, reliance on 
opiates as substitution therapy should 
be considered most unwise. Irrespec- 
tive of the type and nature of the seda- 
tive or hypnotic utilized during the 
withdrawal process, the substitute 
agent should be entirely eliminated as 
soon as possible. In the therapeutic 
regimen, maintenance of nutrition and 
mental hygiene is imperative. Activity 
and exercise compatible with the pa- 
tient’s physical status and capacities 
should be encouraged. 

Judicious Treatment of Insomnia. 
The conscientious physician who is so 
frequently called upon to prescribe for 
the simple insomnias present on the 
basis of excessive tension, worry, or 
lack of adequate physical exertion may 
well ponder long and seriously as to 
what to do for the patient who insists 
he cannot achieve sleep without some 
sedative or hypnotic each night. While 
the question of treatment in simple 
insomnia may appear vexing, most 
cases in this category can be corrected 
quite readily. The patient who requests 
a prescription for a barbiturate should 
be advised of the possible hazards at- 
tending the prolonged or oft-repeated 
use of any sedative or hypnotic drug. 
Such simple measures as a hot bath 
and glass of hot milk or chocolate just 
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prior to retiring may be helpful in 
many cases. Adequate physical activity 
each day is, of course, mandatory. 
For the office or allied worker and 
the bridge-playing housewives whose 
maids have removed the need for them 
to expend any physical energy in the 
home, wholesome exercise and recrea- 
tion, bringing with it natural fatigue, 
become imperative. 

Where domestic or business prob- 
lems contribute to insomnia, applica- 
tion of psychosomatic medicine may 
be indicated. One factor should always 
be borne in mind when a patient seeks 
relief from insomnia. Since everyone 
requires and usually gets a certain 
number of hours of sleep each 24-hour 
period on a year-in-year-out basis, at- 
tempts should be made to establish a 
normal rest pattern in each individual 
case. The patient who tosses about for 
lack of and finally ingests a bar- 
biturate at 2 or 3 o'clock in the morn- 
ing invariably compensates for the rest 
lost prior to taking the medication. It 
is most likely that following the use of 
the hypnotic drug, he will sleep be- 
yond his usual waking hour. Others 
may take time out during the day for 


brief cat- -naps or retire earlier on the | 


evening following the night of “lost 
sleep.” It should be apparent that if 
the continued use of barbiturates is 
unchecked in these individuals, they 
may very quickly develop insidious 
patterns which can only lead to habitu- 
ation. 

Physical and Psychic Changes. 
question paramount in the minds of 
many physicians is whether or not the 
prolonged use of large quantities of 
a barbiturate may bring about damage 
te brain and other tissues. It is logical 
to assume that the long-acting bar- 
biturates such as phenobarbital and 
barbital, both of which remain in the 
tissues for 48 or more hours after a 
single dose and-are dependent on the 
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kidney for excretion, might well im- 
pair the physiological function of that 
organ if impressive quantities are util- 
ized for long periods of time. It has 
long been accepted that any bar- 
biturate excreted by the kidneys is con- 
traindicated if extensive renal damage 
exists. 

Some years ago Seevers Tatum!* 

carried out a study in animals in which 
long-acting barbituric acid derivatives 
such as barbital were administered in 
100 mg. per kg. doses daily over a 
3% year period. When the dogs were 
ev entually sacrificed, definite path- 
ological changes in brain and nervous 
tissues were observed More recently, 
Swanson, Weaver, and Chen!*® ad- 
ministered 1/3 of the minimal lethal 
dose (animal) of a moderately long-act- 
ing barbiturate to a number of dogs 3 
days per week for a period of 20 weeks. 
At the end of the study, the dogs were 
sacrificed. At autopsy there was no 
evidence, gross or microscopic, of tis- 
sue damage in the liver, kidneys, brain, 
spinal cord, or elsewhere, which could 
be directly attributed to the action of 
the drug. Jervis and Joyce’ have de- 
scribed a case which terminated fatally 
following the prolonged use of rela- 
tively large quantities of an opiate and 
barbiturates. When the case came to 
autopsy, it was revealed that definite 
pathological change existed in the 
brain and spinal cord. Creutzfeldt! ob- 
served a similar case. Petri!*, Hassin™ 
and De Groat? have reported cases 
in which unmistakable pathological 
changes were in evidence in patients 
having succumbed to overdosage with 
phenobarbital or barbital. While it is 
not the purpose of this paper to discuss 
the nature of the pathological lesions 
or their predisposing factors, cerebral 
anoxia appears to be the prime factor 
when the changes alluded to occur. 
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The findings just presented suggest 
that the  shorter- -acting barbiturates 
possibly are more completely metabo- 
lized in a shorter period of time and 
thus are less apt to prolong cerebral 
anoxia for protracted and dangerous 
periods. Obviously, this is merely an 
observation and should not be con- 
strued to mean that the shorter-acting 
agents are innocuous if employed to 
excess. The work carried out by Isbell 
et al.® at Lexington, Kentucky, re- 
vealed that definite personality changes 
had occurred in all test subjects in their 
series. It, therefore, behooves us to 
bear in mind that “psychic damage,” 
which under certain circumstances may 
be more difficult to cope with than 
actual “tissue damage,” may well de- 
velop in all or most cases in which 
large amounts of any drug producing 
escape from realities are repeatedly 
ingested over long periods of time. 

Summary of Methods of Prevention. 
A panacea can never be hoped for in 
the correction and prevention of these 
conditions. National legislation to con- 
trol distribution is probably inevitable. 
In the meantime, careful and _ intelli- 
gent cerebration when this family of 
drugs is prescribed is of paramount 
importance. Cooperation between the 
physician and pharmacist is not only de- 
sirable but mandatory. These steps, to- 
gether with the honest desire to evalu- 
ate and treat each case individually, 
plus conscientious efforts on the part 
of everyone affiliated with the distri- 
bution of these drugs to stamp out the 
roots of evil when they are encoun- 
tered, must be achieved. Such action 
will probably do more to abolish a 
most unfortunate situation than will 
well-meant but often poorly conceived 
legislation or the ill-advised portrayals 
by the tabloid journals. 
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Tue use of Veratrum viride for the 
moderation of essential hypertension 
has recently been reviewed by Wil- 
kins‘. According to the experience of 
this author various preparations were 
found to be palliative rather than 
curative, and the hypotensive effects 
resulting from continuous treatment 
were less impressive than the initial 
responses. The dosage employed was 
rather critical for each patient, and 
salivation, nausea, and vomiting en- 
sued from overdosage. About .80% of 
the patients exhibited some degree of 
hypotensive response. Regardless of 
which preparation was used, only rare- 
ly was the arterial pressure restored to 
normal after treatment with veratrum. 
Some patients exhibited a decrease in 
cardiac enlargement, improvement in 
competence, and electrocardiographic 


abnormalities. Retinopathy was de- 
creased and renal function has re- 
mained adequate except in instances 
of progressive chronic nitrogen reten- 
tion. No evidence of tolerance or idio- 
syncrasy to the drug was found. The 
most satisfactory mode of administra- 
tion was by mouth, after meals, and 
at bedtime. Occasionally collapse oc- 
curred in spite of extreme care with 
the dosage. Ephedrine (30 to 45 mg.) 
was an effective antidote for collapse, 
just as atropine (0.5 to 1.0 mg.) 
counteracted marked bradycardia. The 
hypotensive effects of active prepara- 
tions of Veratrum viride were believed 
to be due to centrally mediated vaso- 
dilation. 

Krayer and associates* used crystal- 
line alkaloids of veratrum and found 
the action to be due to reflexes involv- 


* This investigation was supported (in part) by a research grant from the National Institutes 
of Health, Public Health Service, and the Hochstetter Fund. 


1 Bertha Hochstetter Buswell Fellow in Medicine. 
* Now at the University of Washington, Seattle, Washington. 


3 Post-Graduate Fellow in Medicine. 
Student Fellow in Medicine. 
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ing peripheral endings of the vagus 
nerve. They found that bradycardia 
was a viscero-motor effect which could 
be separated from the hypotensive ef- 
fect produced by atropinization in man, 
or vagectomy in the dog. The cardiac 


output may have been increased in 


‘those patients in whom the output was 


low due to congestive failure. Initially 
the renal and hepatic blood flow often 
diminished with the first fall in arterial 
pressure, subsequently returning to 
control values when the blood pres- 
sure stabilized. Veratrum viride did not 
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alter postural adaptations or vasomotor 
reflexes and it was found not to be 
sympatholytic. 

Similar hypotensive effects have been 
reported from the parenteral adminis. 
tration of protoveratrine®. This sub. 
stance is a crystalline derivative of 
Veratrum album, and has the advantage 
of being a single compound. It is the 
purpose of this report to describe the 
effects of protoveratrine on the hemo- 
dynamics and exercise tolerance in pa- 
tients with hypertension. 


TABLE 1.—PHYSICAL AND CLINICAL CHARACTERISTICS OF PATIENTS WITH ESSENTIAL HYPERTENSION 


Resting 
% Deviation Blood Duration of 
from Ideal Pressure Hypertension 
Patient Age Sex Weight (mm. Hg) (years) 
Grovp 
Ww. W.S. 59 M 18% 139/93 1 
L.J.F. 31 M 19% 144/105 5 
fee 67 M Normal 264/197 20 
E.R. 39 F Normal 150/110 5 
R. W.* 55 F 22% 207/106 14 
B.S 58 F 4% 182/127 10 
JW. 35 M 6% 182/110 2 
J.G. 53 M Normal 168/92 4 
CB. 38 2%, 140/86 
A. F. 73 F 19% 188/90 20 
Group 2 
E.R. 39 F Normal 150/110 5 
E.N. 57 F 3% 211/120 6 
R. A. 56 M 10% 174/122 7 
A. F. 73 F 19% 188/90 20 
A. E. F. 67 M 5% 188/98 4 
E. M. 5] M 34% 157/108 7 
C. B+ 47 M 9% 219/137 10 
oe 47 M 1% 202/119 14 
I. W. 65 F 18% 218/127 6 


Retin- 
Predominant Symptoms opathy Complications 
0 0 0 
0 0 0 
Exertional dyspnea Min. Congestive failure 
orthopnea ? Myocardial infarction 
Dizziness, fatigue Min. 0 
headaches 
Headache, vertigo, dysp- Mod. Cerebral vascular acciden 
nea, angina, edema, congestive failure; aune 
nocturnal dyspnea ular fibrillation 
Palpitation of heart ** Dissecting aneurysm (0d 
0 Mod. Congestive failure 
Headaches, dizziness Min. 0 
Dizziness, throbbing Min. 0 
Headache, angina, dysp- Min. Coronary insufficiency 
nea, edema 
Dizziness, headache, Min. 0 
fatigue’ 
Headache, throbbing Mod. Vitreous hemorrhage, 
epistaxis right eye 
Headache, palpitations ** 0 
eadache, angina, edema, Min. Coronary insufficiency 
dyspnea Congestive failure 
Dizziness, dyspnea, weak- #7 Mild congestive failure 
ness 
Headache, dyspnea, Mod. 0 
dizziness 
Confusion, dyspnea, ede- 0 Encephalopathy 
ma, nocturnal dyspnea 
Confusion, edema, dysp- 0 Congestive failure 
nea, weakness Renal disease 
Headache, edema, angina Mod. 0 


* Bilateral Smithwick operation 4 years ago. 


+ Chronic renal disease. 


** Not examined. 
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Material and Methods. The physical and 
clinical characteristics of 19 hypertensive pa- 
tients are shown in Table 1. 


Exercise tolerance was tested by means of : 


walking for 10 minutes on a motor-driven 
treadmill on a 10% grade at the rate of 
1.73 mph. Continuous ventilatory, respiratory, 
circulatory, and electro-cardiographic obser- 
vations were made during the adaptation to 
and recovery from exercise as previously 


for 10 minutes, and 3 minutes of recovery. 
For those patients unable to walk for 10 
minutes, exercise was continued only as long 
as it could be endured. 

Two control observations of exercise toler- 
ance were made, usually on consecutive days. 
Protoveratrine* (diluted in 10 ml. of normal 
saline solution) was given intravenously about 
an hour after the 2nd exercise tolerance test 
had been completed. In the first 10 patients, 


GROUP I 


(MM. HG.) 
SYSTOLIC 


PRESSURE 


BLOOD 
B 


DIASTOLIC 
8 


HEART 
RATE 


TIME (MIN) 


GROUP II 


rot 
~ ‘80 

90. 

70) 


4 16 20 24 
TIME (MIN. ) 


5 


Fic. 1—The immediate effects of intravenous protoveratrine on the blood pressure and heart 
rate for all the patients in both groups. 


described.1 The working capacity was esti- 
mated from the physical fitness index? as 
follows: 

Respiratory efficiency < endurance 


Physical time (min.) 
Fitn 
hc sg Total heart rate for first 83 minutes 


of recovery 
Each test included observations at 1 min- 
ute intervals during 5 minutes of rest, walking 


(Group 1), resting observations were made 
while the patient was recumbent and imme- 
diately before, and at 0, 3, 6, 9, 12, 15, and 
20 minutes following the intravenous admin- 
istration an average dose of 0.12 mg. of 
protoveratrine. These observations included 
determinations of arterial blood pressure, 
pulse, and respiratory rates, and in several 
instances venous pressure. Following this an- 
other exercise tolerance test was performed. 


* Courtesy of Dr. K. G. Kohlstaedt, Eli Lilly and Co., Indianapolis, Indiana. 
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Because of the relative paucity of significant 
changes on this regimen, 9 more patients were 
given this compound intravenously after the 
control exercise test (Group 2). As soon as 
the’ blood pressure declined and the heart 
rate slowed, the test was repeated. If a hypo- 
tensive effect had not occurred, another dose 
was given. The average dose of protoveratrine 
was 0.19 mg. The maximum single dose was 
0.2 mg., and the maximum total dose was 0.3 
mg. 

The gradient for oxygen between end-tidal 
expired air (alveolar) and arterial blood was 
determined for several patients before and 
after the intravenous administration of proto- 
veratrine, according to the technique des- 
cribed eleswhere®. 


The average values of the compon- 
ents measured during the exercise 
tests are presented in ‘fable 2. In this 
group most of the changes following 
protoveratrine were as variable as the 
changes between the two control tests. 
The average heart rate during exercise 
and also the total heart rate for the first 
3 minutes of recovery were lower. 

The effect of protoveratrine on the 
gradients for oxygen and CO, between 
end-tidal expired air (alveolar) and 
arterial blood showed considerable 
variation (Table 3). 

TABLE 2.AVERAGE VALUES OF VARIOUS COMPONENTS MEASURED IN THE EXERCISE TOLERANCE TEST 


Oxygen Recovery 


Oxygen Blood Trans- Duration Heart Rate Physica 
Consumption Heart Respiratory Ventilation Pressure port of Exer- (first 3 Fitnes 
ec./M2/min. Rate/min. Efficiency L/M?/min. S/D cc./beat cise (min.) min.) Index 
Grovp | 
Rest 
142 S7 3.71 3.98 180/114 1.66 
B 147 8S 3.89 4.20 170/107 1.69 
Cc 14] 77 3.83 4.02 156/105 1.79 
EXERCISE 
A 176 122 4.22 11.46 205/122 1.01 6.9 312 10 
B 480 123 4.57 10.65 191/107 3.78 Fe 305 11.8 
Cc 475 112 4.68 10.43 181/112 1.40 8.0 275 13.9 
Group 2 
Rest 
A 150 86 3.93 3.85 196/116 Ree 
B 151 90 3.61 4.39 185/109 1.66 
( 154 75 3.36 4.69 134/85 2.06 
EXERCISE 
A $73 121 4.62 9.95 227/121 4.15 7.2 316 Wi 
B 499 127 4.58 11.06 223/118 3.83 7.3 329 11.2 
C 481 108 4.74 10.28 168/96 1.45 6.9 260 13.4 


A=First control. 
B=Second control. 
C = Post-protoveratrine. 


Results. Group 1 (PROTOVERATRINE Group 2 (PROTOVERATRINE INTRA- 
INTRAVENOUSLY IN RECUMBENT PosI- VENOUSLY WITH PATIENT SITTING IN 


TION ). Only 4 of the 10 patients had 
more than a 10% decline in either sys- 
tolic or diastolic pressure over that of 
the control (Fig. 1). The random 
changes in the others were not signi- 
ficant. There was a decline in the heart 
rate of more than 10% from the control 
value in 9 of the 10 patients. 


Cuair). Fig. 1 shows the effects on the 
blood pressure and heart rate, within 
15 minutes from the administartion of 
protoveratrine. The hypotensive effect 
and bradycardia were more apparent 
than in Group 1. All of the 9 patients 
had more than a 10% reduction in either 
systolic or diastolic pressure. Seven 


| 

| 
q 


EFFECTS OF INTRAVENOUS PROTOVERATRINE ON HEMODYNAMICS 133 


showed more than a 10% decline in 
heart rate. The hypotensive effect was 
sustained during exercise (Table 2). In 
addition there were more nearly nor- 
mal exercise values for respiratory ef- 
ficiency, minute ventilation, average 
heart rate, recovery heart rate, and 
physical fitness index (Fig. 2). One pa- 
tient developed precordial pain and 
could walk for only half as long as be- 
fore. 

The following 2 cases illustrate the 
potential hazard’ of indiscriminate use 
of a hypotensive drug such as proto- 
veratrine intravenously. 


“pe 


the post-protoveratrine tracings. In the 5th 
minute, when he was complaining of sub- 
sternal distress, the QRS voltage was dimin- 
ished and the T waves became high and 
peaked. These changes reverted by the 4th 
minute of the recovery period: The blood 
pressure in the 4th and 5th minutes of recov- 
ery was 206/90 and 210/98, respectively, and 
by this time his distress had disappeared. 
High peaked T waves during exercise have 
previously been seen in patients with coro- 
nary insufficiency’ and, the writers believe, 
are an early manifestation of acute subendo- 
cardial ischemia. 

Case 2. C. B. was a 47-year-old man who 
had had sustained hypertension for the last 
10 years. He had a history of nephritis in the 
past complicated lately by a suggestive his- 


TABLE 3.—EFFECTS OF PROTOVERATRINE ON CARBON DIOXIDE AND OXYGEN 
TENSIONS OF END-TIDAL EXPIRED AIR AND ARTERIAL BLOOD DURING REST* 


End-Tidal Air 


mm. Hg 
Patient 
P. M. 25-24 116-114 
R. W. 35-35 104-103 
J G. 29-26 117-120 
L. W. — 109-110 
J.M. — 106-108 
29-31 103-107 
AVERAGE 30-29 109-110 


Arterial Blood Gradients 
mm. Hg mm. Hg 

43-38 54-49 18-14 62-65 
50-43 82-83 22-20) 
37-53 80-83 8-27 37-37 
53-38 82-93 27-17 
41-39 92-91 _ 14-27 
31-39 73-79 2-8 30-28 
43-42 77-79 11-14 32-32 


* The values in the first and second columns of each section represent these before and after proto- 


veratrine injection, respectively. 


CasE 1. A. E. F. (Table 1) tolerated the 
2 control exercise tests for 10 minutes with- 
out chest pain. The patient was given 0.1 mg. 
of protoveratrine intravenously while sitting 
in a chair on the treadmill. After 12 minutes 
the blood pressure had dropped to 138/94. 
The exercise was started. After 5 minutes he 
had to stop walking because of dizziness and 
a burning sensation beneath the sternum. This 
distress persisted for 2 or 3 minutes. Fig. 2 
shows representative samples of the pre- 
cordial electrocardiograms during the second 
control and the post-protoveratrine exercise 
tests. In both sets of tracings there was de- 
pression of the ST segments during exercise, 
such as is commonly seen in patients with 
coronary insufficiency. After the 4th minute 
of exercise there was a marked difference in 


tory of myocardial infarction on 2 occasions, 
hypertensive retinopathy, and encephalopa- 
thy. He was admitted to the hospital in 
May, 1950, for symptoms of mild congestive 
failure which cleared with bed rest and diu- 
retics. Retrograde urographic studies showed 
a hydro-nephrosis of the right kidney. Both a 
right nephrectomy or a sympothectomy were 
considered but not performed because it was 
felt the patient was a poor surgical risk. 
Three months after this admission he was 
seen in the Chest Laboratory. His resting 
heart rate and blood pressure during the 
2nd exercise tolerance test were 92 and 
226/140, respectively. He was able to walk 
only 1% minutes because of dyspnea. Mean- 
while, the pulse rose to 113 and the blood 
pressure to 250/140. The physical fitness in- 
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BEFORE AFTER 


BP 


210/110 


166 


EXERCISE 2ND MIN 


EXERCISE 4TH MIN. 


EXERCISE STH MIN. 


EXERCISE 9TH MIN, 


RECOVERY 2ND_ MIN. 


RECOVERY 3RO MIN. 


Fic. 2.—Case 1. Left, control exercise electrocardiogram. Note RS-T depression during exercise 

and no significant change in T wave. Right, post-protoveratrine exercise electrocardiogram. 

The tracings were taken up to the 5th minute of exercise. In addition to the RS-T depression, 

there are marked increase in the amplitude of T wave and decrease in the amplitude of QRS 
complex during the 5th minute of exercise and early recovery. 


Olas. PROTOVERATRINE IV 
235/105 
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dex was markedly reduced to 0.9 (normal 
range 13 to 24). Following the intravenous 
injection of 0.2 mg. of protoveratrine the rest- 
ing heart rate and blood pressure fell to 59 
and 146/76, respectively. His exercise toler- 
ance time increased to 2% minutes, the aver- 
age exercise pulse was only 76, and the blood 
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pressure was 152/87 with a physical fitness 
index of 3.1. However, the marked hypoten- 
sive effect resulted in myocardial ischemia 
probably due to a decrease in the coronary 
blood flow, as shown by the electrocardio- 
graphic changes in Fig. 3. Three minutes after 
the drug had been given the T wave. in the 


? 


Fic. 3.—Case 2. A. Control electrocardiogram: 1, before exercise; 2, 2nd minute of exercise; 
3, 3rd minute of recovery. Note the depression of RS-T segment during exercise. There is nc 
significant change in the T wave. 

B. Post-protroveratrine electrocardiogram: 1, before protoveratrine, resting; 2, 3 minutes after 
protroveratrine (p. p.), resting, T wave being inverted; 3, 8 minutes p. p., resting, showing 
nodal rhythm; 4, 11 minutes p. p., resting; 5, 15 minutes p. p. and 2nd minute of exercise; 
6, 16 minutes p. p. and Ist minute of recovery; 7, 18 minutes p. p. and 3rd minute of recovery; 
8, 26 minutes p. p. and 11th minute of recovery; 9, 65 minutes p. p. 

After intravenous injection of protoveratrine there was marked inversion of the T wave 
which becdme upright during exercise and early recovery. Shifting of the base line of the 
tracings in 5, 6, and 7 was mainly due to respiratory movement. During the 11th minute of 
recovery, the T wave was again inverted. More than 1 hour after the protoveratrine injection, 

the T wave became slightly upright. 
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precordial lead had become inverted. This is 
similar to, but more marked than, the pre- 
viously reported electrocardiographic changes 
following intravenous injection of protovera- 
trine+, The inversion of an upright T wave 
in the precordial lead ‘is indicative of sub- 
epicardial ischemia.? However, during exer- 
cise the inversion became less marked and in 
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Fig. 4 illustrates changes during exercise 
before and after intravenous protoveratrin« 
observed in a typical case from Group 2. 


Discussion. Although considerable in- 
dividual variations in response were 


observed, the findings of Meilman and 


MM. HG. 
220 
E.M. 
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PROTOVERATRINE 
AFTER 
PROTOVERATRINE 
RESPIRATORY 
EFFICIENCY 
REST EXERCISE RECOVERY 
5 MIN 10 MINUTES 3 MINUTES 


Fic. 4.—Minute-by-minute performance of representative exercise tolerance testing of patient 
E. M. The solid lines represent the results of a control test, while the dotted lines show the 
performance after intravenous protoveratrine. 


the first minute of recovery the T wave -was 
upright. By the 11th minute of recovery it 
was deeply inverted again. This parodoxical 
change of T wave during exercise was similar 
to that seen in Case 1 and is indicative of 
predominantly subendocardial ischemia.? This 
T wave change did not occur in the control 
exercise electrocardiograms. 


Krayer regarding the ability of proto- 
veratrine to lower the blood pressure 
and slow the pulse have been con- 
firmed to some degree. The responses 
generally speaking were not marked, 
and they did not persist for a sufficient 
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length of time to prove efficacious ther- 
apeutically. The toxic symptoms of 
nausea and vomiting were not ob- 
tained, although questionable nausea 
was noted by 2 patients. More ser- 
ious untoward effects were observed in 
2 patients who manifested character- 
istic electrocardiographic evidence of 
coronary insufficiency. In addition no- 
dal rhythm ensued. Presumably the 
lowering of the blood pressure was re- 
sponsible for a critical reduction in 
coronary blood flow. 

It is interesting to observe that the 
usual physiological increase in blood 
pressure during exercise (especially 
systolic) was not prevented by the use 
of protoveratrine. Similarly, the physi- 
ological acceleration of the pulse also 
occurred. But in each instance that a 
significant pharmacologic response was 
obtained, usually by administering 0.2 
mg. of protoveratrine intravenously, an 
appreciable improvement in exercise 
tolerance was noted. This was meas- 
ured by the increase in the average 
respiratory efficiency during exercise, 
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as well as the more rapid slowing of 
the pulse during recovery. Presumably 
not only was the peripheral resistance 
diminished, but the effective resistance 
of the tissues was increased, with less 
work for the heart. 

Summary. 1. An average dose of 0.12 
mg. of protoveratrine injected intra- 
venously in a group of hypertensive 
patients failed to produce at least a 10% 
lowering of blood pressure in 6 out of 
10 cases. A relative bradycardia oc- 
curred in a majority of the group. There 
was no effect on exercise tolerance 
other than a reduction in heart rate. 

2. An average dose of 0.19 mg. of 
protoveratrine administered intraven- 
ously in another similar group produced 
more than a 10% drop in blood pres- 
sure in all 9 cases. In this group there 
were more conspicuous changes in ex- 
ercise tolerance as measured by the 
various components of the physical fit- 
ness index. 

3. Deleterious electrocardiographic 
changes during exercise occurred in 2 
patients. 
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-TREATMENT OF THYROTOXICOSIS WITH METHIMAZOLE® 
(1-METHYL-2-MERCAPTOIMIDAZOLE) 
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Myer TEITELBAUM, M.D. 


AND 


ALFRED LarcE, M.D. 


(From the combined Thyroid Clinic of the Departments of Medicine and Surgery of Wayne 
University College of Medicine and the Detroit Receiving Hospital) 


RECENTLY, Stanley and Astwood*® 
reported 1-methyl-2-mercaptoimidazole 
to be a potent antithyroid drug as 
measured by its ability to inhibit the 
rate of uptake of radioactive iodine by 
the human thyroid gland. Clinical trials 
soon followed. 

McGavack and his associates? con- 
cluded that methimazole (1-methyl-2- 
mercaptoimidazole) was the antithy- 
roid drug of choice in patients with 
hyperthyroidism; they found it to be 
highly potent, rapidly active, and non- 
toxic. Reveno and Rosenbaum? re- 
ported the treatment of 18 patients 
using dosages of 2 to 5 mg. of methi- 
mazole every 8 to 12 hours. They re- 
ported satisfactory response and no 
toxicity. Beierwaltes' reported on 9 
patients receiving methimazole and 11 
patients receiving a related compound 
(1-ethyl-2-mercaptoimidazole). He con- 
cluded that these mercaptoimidazole 
drugs appear to be equal in effective- 
ness and are over 7 times as effective 
as propylthiouracil by weight. In his 
series, return to the euthyroid state 
was rapid; there were no toxic effects 
of the medication, and there was no 
progressive enlargement of the thyroid 
gland. However, an increase in exoph- 
thalmos occurred in 3 of the 4 patients 
adequately studied. 


When methimazole was made avail- 
able to the authors for evaluation as 
an antithyroid drug, their previously 
reported study® of hyperthyroidism 
was continued by employing this new 
medication. 

This preliminary report is presented 
because the results in the first 23 
patients demonstrate that methima- 
zole is a very effective antithyroid 
drug, is free from toxicity, induces the 
euthyroid state rapidly, and is thus 
superior to propylthiouracil. 


Method. As in the previous study with 
propylthiouracil, patients with diffuse goiter 
and hyperthyroidism are assigned alternately 
for surgical and medical treatment. If there 
are no contraindications, the patients with 
nodular goiters undergo subtotal thyroidec- 
tomy when they become euthyroid. Treatment 
is started in all patients with methimazole, 
10 mg. every 8 hours. This dose is increased 
to a maximum of 15 mg. every 6 hours if 
the response is slow. Those in the surgical 
group are operated upon when the euthyroid 
state is reached. Those in the medical group 
are carried on maintenance doses of the drug 
with the hope that a sustained remission will 
occur after 8 to 12 months of euthyroidism 
on treatment. 


Results. Twenty-three patients have 
been treated with methimazole since 
June, 1950. Up to the present time, 15 
have attained euthyroidism, 2 have 


* This-preparation under the trade name “Tapazole” (methimazole, Lilly) was supplied to 
the authors through the courtesy of Dr. Don Carlos Hines of Eli Lilly and-Co. 
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failed to return to the clinic, and the 
remainder are continuing treatment. 

There were 17 patients with diffuse 
goiter and hyperthyroidism who 
showed an average initial basal metab- 
olic rate of + 41%; 12 of them have 
become euthyroid. The average dura- 
tion of treatment until their basal 
metabolic rate was normal was 2 
months, with an average total dose of 
2 gm. of methimazole. Exophthal- 
mometer readings showed no signifi- 
cant change in 9 of 15 cases which 
were studied adequately, while 6 cases 
showed a definite decrease. Slight en- 
largement of the thyroid (1 to 2 cm. 
increase in neck circumference) oc- 
curred in 5 cases on methimazole 
therapy, while 9-showed no change 
and 1 showed a decrease in neck cir- 
cumference of 2 cm. 

There were 6 patients with toxic 
nodular goiter. Their initial basal 
metabolic rates averaged + 43%. Three 
of them have become euthyroid and 
have been operated upon. Their aver- 
age duration of treatment was 87 days. 
and their average total dosage of methi- 
mazole was 3.025 gm. 

Cardiac complications, present in 7 
of the diffuse and 3 of the nodular 
cases, have all responded satisfactorily 
during the period of methimazole treat- 
ment. 

Toxic reactions did not appear in 
any patient during this 6-month period 
of observation. Indeed, no undesirable 
effects of any kind have been noticed 
except for the slight increase in size 
of the thyroid, which has already been 
mentioned. 

Several illustrative case reports fol- 
low: 


Case Reports. Case 1. H. B., a 32-year-old 
colored female, was admitted to the hospital 
May 22, 1950, with history and _ physical 
findings typical of diffuse goiter with hyper- 
thyroidism. Basal metabolic rate determina- 
tions were +44% and +42%. Exophthalmos 
was present, both eyes measuring 21.5 mm. 


on the Hertel exophthalmometer. i of 
the thyroid gland revealed diffuse hyper- 
lasia. 

. The patient was assigned to the medical 
group and given methimazole, 10 mg. every 
8 hours. After 4 months all symptoms of 
hyperthyroidism had disappaared and _ the 
basal metabolic rate was —4%. The methi- 
mazole has been continued until the present 
and euthyroid status has been maintained. 
Biopsy of the thyroid was repeated 5 months 
after treatment was begun; the gland ap- 
peared somewhat less hyperplastic than it 
had prior to treatment. Exophthalmos de- 
creased while this patient was being treated, 
so that by the time the basal metabolic rate 
was normal, the right eye measured 17 mm. 
and the left 18 mm., decreases of 4% and 3% 
mm., respectively. The patient remains free 
of symptoms. 

Case 2. J. C., a 22-year-old colored female, 
was admitted to the hospital July 13, 1950, 
with a 3-month history of hyperthyroidism. 
Examination revealed a diffusely enlarged 
thyroid gland and evidence of moderately 
severe hyperthyroidism. There was no ex- 
ophthalmos. The basal metabolic rate deter- 
minations were +58% and +54%. She was 
given methimazole, 10 mg. every 8 hours, 
and responded well, the basal metabolic rate 
dropping to +3% after 90 days of treatment. 
She continues to take methimazole and _ is 
asymptomatic. 


CoMMENT. Except for the rather 
slow response to treatment, the uncom- 


plicated courses observed in these 2 


patients are quite typical of the entire 
series. 


Case 3. H. J., a 32-year-old colored male, 
was admitted to the hospital June 3, 1950,- 
because of severe hyperthyroidism with a basal 
metabolic rate which checked on 2 de- 
terminations at +68%. There was slight 
diffuse enlargement of the thyroid gland. 
Exophthalmos was not present. While the 
patient was under observation, impending 
thyroid crisis was suspected and intravenous 
sodium iodide was administered. Improve- 
ment followed, and Lugol’s solution, 10 drops 
3 times daily, was given orally for 2 weeks. 
Methimazole, 10 mg. every 8 hours, also was 
begun 1 week after institution of the iodine 
treatment, and after 7 days of combined 
therapy with methimazole and iodides the 
basal metabolic rate was +26%. Methimazole 
was continued and the patient followed in 
the clinic. Two months later the basal meta- 
bolic rate was —6% and the patient was 
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asymptomatic. Lugol’s solution again was 
given for 2 weeks and thyroidectomy was 
performed. The post- operative course was 
uneventful and the patient remains well, with 
basal metabolic rates ranging from —9% to 
+68. 

ComMENT. The relatively short 
period of methimazole therapy required 
to produce euthyroidism after initial 
iodine treatment of a severely thyro- 
toxic patient suggests that this method 
might be of value routinely. Further, 
this is consistent with unpublished re- 
sults of the authors in a group of 
propylthiouracil-treated patients who 
received Lugol’s solution during the 
first 2 weeks of therapy. The response 
was more rapid than with propylthi- 
ouracil alone. 

Case 4. P. M., a 52-year-old colored male, 
was admitted to the hospital on August 6, 
1949, with a diffusely enlarged thyroid gland 
and clinical manifestations of moderate hyper- 
thyroidism. The basal metabolic rate was 
+45%. Propylthiouracil, 100 mg. every 8 
hours, was prescribed, and 2 months later 
the basal metabolic rate was normal. This 
treatment was continued for 8 months of 
euthyroidism and then discontinued. Relapse 
of the hyperthyroidism occurred within 2 
months and the basal metabolic rate rose 
again to +45%. Methimazole then was given 
in doses of 10 mg. every 8 hours. Three 
months have elapsed since this treatment was 
begun. The thyrotoxic symptoms have sub- 
sided and the basal metabolic rate is +19%. 


ComMENT. Response to methimazole 
in this case has been slower on re- 
treatment of the relapsed hyperthy- 
roidism than it had been initially with 
propylthiouracil. This has been noted 
in other instances during retreatment 
with propylthiouracil; frequently re- 
sistance to large doses of propylthiour- 
acil has been encountered. Starting 
retreatment with larger doses of methi- 
mazole is doubtless indicated, but for 
uniformity in this study all patients 
have begun therapy on 10 mg. every 8 
hours. 

Discussion. The results of treatment 
of hyperthyroidism with methimazole 
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may be compared to those obtained 
with propylthiouracil®. Thus far, except 
for a slight goitrogenic effect, the un- 
desirable effects of propylthiouracil 
therapy have not been encountered. 
Of particular interest is the rapidity of 
response to methimazole, euthyroid 
status bemg reached in approximately 


TABLE 1.—COMPARATIVE DATA IN THY- 
ROTOXIC PATIENTS TREATED WITH 
METHIMAZOLE OR WITH PROPYLTHI- 
OURACIL 


Methimazole —Propylthiouraci 


Number of pa- 
tients 15* 28 
Average initial 


BMR 


Duration of 
treatment to 
normal BMR 62 


6 days 153.5 days 


Total dosage 2.013 gm. 35.37 gm. 


* 12 diffuse and 3 nodular goiters. 


TABLE 2.—EFFECT ON EXOPHTHALMOS 
IN THYROTOXIC PATIENTS TREATED 
WITH METHIMAZOLE OR WITH 
PROPYLTHIOURACIL 

Methimazole —Propylthiouracil 


Number of pa- 
tients 15 22 


Decrease in ex- 
ophthalmos 6 3 


No change in 


exophthalmos 9 11 
Increase in ex- 
ophthalmos 0 8 


40% of the time and with about 6% of 
the dose of propylthiouracil (Table. 1). 
Because of this, the degree of coopera- 
tion was much greater and more 
patients continued their therapy. Fur- 
thermore, no patients have been resist- 
ant to methimazole. Two of these 
patients had previously received 900 
mg. propylthiouracil daily without 
satisfactory response. No explanation 
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is offered for the absence of increasing 
exophthalmos in the methimazole 
treated cases as compared to the pro- 
pylthiouracil group (Table 2). These 
findings are at variance with those 
reported by Beierwaltes', but neither 
series is large enough to be significant 
statistically. 

Conclusion. Twenty-three patients 
with hyperthyroidism have been treated 


with 1 - methyl - 2 - mercaptoimidazole 
(methimazole). Response was rapid and 
uncomplicated as compared to the re- 
sponse in patients treated with propyl- 
thiouracil. The series is small and the 
period of observation short, but the 
results are so encouraging that further 
clinical trial of this antithyroid agent 
seems justified. 


Dr. Gordon B. Myers, Professor of Medicine, and Dr. Charles G. Johnston, Professor of 
Surgery at the Wayne University College of Medicine gave helpful assistance throughout 


this study. 
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LOCALIZED MYXEDEMA IN RELATION TO 
‘ THYROTOXICOSIS AND EXOPHTHALMOS* 
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(From Medical Service, Veterans Administration Hospital, Aspinwall, Pennsylvania, 
and the University of Pittsburgh School of Medicine) 


THE peculiar condition known as 
localized myxedema, characterized by 
the appearance of indurated plaques 
on the legs of persons who have, or 
have had, thyrotoxicosis'*, has excited 
considerable attention in recent vears. 
Although productive only of cosmetic 
symptoms, the lesion is important as it 
is thought to be a manifestation of 
disease of the pituitary—thyroid axis 
which, like exophthalmos, cannot be 
ascribed to overproduction of the thy- 
roid hormone. Hence knowledge of its 
pathogenesis might help elucidate the 
pathogenesis of the exophthalmos with 
which it is invariably associated’. In 
a personal communication, Means® has 
suggested that localized myxedema oc- 
curs in patients who have previously 
been hyperthyroid and who revert to 
a euthyroid or hypothyroid state. The 
rapidity of this deceleration may be an 
important factor in the evolution of 
the localized myxedema. 

Characteristically, the lesions occur 
most commonly over the anterolateral 
aspect of the lower 3rd of both legs, 
but may involve the dorsal surface of 
the feet or the upper legs. The size 
varies considerably from barely visible 


plaques to diffuse irregular swellings 
involving the entire circumference of 
the leg?®. The earliest lesions may best 
be detected by palpation, revealing a 
well-demarcated area of thickened 
skin. Later, the lesions typically be- 
come irregularly elevated with dilated 
hair follicles simulating pigskin. An 
advanced case may actually resemble 
lymphedema. The color varies from 
yellow waxy pallor to erythema. The 
edema is characteristically non-pitting. 

The microscopic picture varies with 
the severity of the lesion’. The earliest 
changes are represented by edema of 
the upper cutis with slight fragmenta- 
tion of the collagen bundles giving the 
appearance of “teased tissue”. Un- 
identified stellate-shaped cells are scat- 
tered throughout the cutis between the 
fragmented collagen. Round cell infil- 
tration is commonly seen about the 
smaller arterioles. Special stains for 
mucin reveal that this substance has 
infiltrated between the collagen bun- 
dles, around the sweat glands, and oc- 
casionally within the walls of the 
smaller blood vessels. As the lesion 
progresses, more splintering of the 
collagen fibers occurs, and, as the 


* Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are the result of 
their own study and do not necessarily reflect the opiniou or policy of the Veterans Admin- 


istration. 
¢ Resident in Internal Medicine 
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edema increases, there may be flatten- 
ing and atrophy of the epidermis. 
Hyperkeratosis is common. 

Recently it has been recognized that 
localized myxedema occurs frequently 
in association with progressive exoph- 
thalmos''*, Therefore its presence 
should arouse suspicion that the exoph- 
thalmos is, or may become, progres- 
sive; in that event treatment of the 
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had been reported up to 194911, The 
authors had the opportunity in the last 
year of studying 4 cases of localized 
myxedema, 3 of which were associated 
with progressive exophthalmos. Each 
case was different in some important 
respects (Table 1). cutaneous 
lesion of each patient’ was studied by 
biopsy. In 2 patients the localized 
myxedema was early, and the belief 


TABLE 1—SUMMARY OF FINDINGS IN 4 CASES EXHIBITING LOCALIZED MYXEDEMA 


Past } 


BMR in % and Cholesterol in 
| mg./100 ec. at Same Dates 
Serum 


Age, | Previous Present Iodine | 
Sex | Thyroid-| Status of Status of | Locali:ed in | Choles- 
Case | Race | ectomy | Thyroid | Thyroid Exophthalmos | Myzxedema Gamma | Time BMR terol 
| | 
1 57 None | No history | Euthyroid | Onset explosive. | Onset unknown. 6.5 | Admission| Unsatis- | 322 
male | of thyro- | Extremely ma-| Moderately factory 
white toxicosis | lignant. Loss of | advanced. Per- month! (+)23 | 
| | 1 eye despite | sists to pres- | later (+)20 | 382 
| surgical de-| ent 
compression 
2 25 1 | Thyrotoxi- | Mildthyro- | Benign. Not pro- | Onset unknown.| 10.2 | Pre-op. (+)77 | 160 
male | cosis pre-4 ‘toxicosis| gressive, But | Lesions very | Postop. (—)19 | 400 
white | operative-| onpropyl-| obvious early. Recent Readmis-| (+)38 | 239 
| ly. Reeur-| thiouracil regression sion 
| rence 8& | Atpresent | (+)19 
| months| 
postopera- 
| tively | 
3 37 1 | Thyrotoxi- | Euthyroid | Onset unilateral,|; Onset 11 6.2 | Pre-op. (+)40 | Not 
male | cosis pre-| on2grains| progressive.| months post- ’ | done 
white | operative-| thyroidex-| Later bilateral,| operatively | Admission| (—)6 | 218 
ly. Myx-| tract daily; | malignant. | with exacer- | Recent (+)11 | 242 
edema mildly hy-| Controlled with | bation of ex- 
postopera-| perthyroid| thyroid extract) ophthalmos. | 
tively on 4.5 | | Moderately | 
| grains | | advanced. Re- | 
daily | cent regression | | 
4 27 3 |4 episodes | Euthyroid | Barely percep-|Onset after} Not | Pre-op-1 | (+)50 Not 
male | of thyro-| without) tiblefor3years.| third thyroid- | done | Postop.-1 | (+)1 done 
| white | toxicosis,3| therapy | nt progres-| ectomy. Mod- | | Pre-op.-2 | (+)45 
} | | postopera- | sion erately ad- | Postop.-2 | (+)10 
| tively | vaneed. Un-| | Pre-op.-3 (+)49 
| | changed at | | Postop.-3 | (—)20 
| | present Present (+)5 


thyrotoxicosis should be subordinated 
to protection of the eyes. 

Cases of localized myxedema are 
rare or are rarely recognized. Up to 
1949 less than 100 cases had been re- 
ported in the literature*®. Many of 
these have been studied principally 
from the dermatological viewpoint and 
are incomplete in their reference to 
the endocrine component!®. Only 10 
cases of localized myxedema associ- 
ated with progressive exophthalmos 


was confirmed that the histological 
findings regarded as characteristic of 
localized myxedema signify a more ad- 
vanced stage of the lesion’. 


Case Reports. Case 1. Q. A., a 57-year old 
white laborer, was admitted to the Veterans 
Hospital at Aspinwall on January 30, 1950, 
because of progressive protusion of the eyes 
for twe months. Nervousness was ascribed 
to inability to sleep because of ocular burn- 
ing. Prior to December, 1949, he had been 
able to read without difficulty and there had 
been no symptoms of thyrotoxicosis. The 


| 
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past history revealed a burn of th left lower fasting blood sugar 77 per LOO. ce 
leg in 1915 le sore in LOLS, and anti Roentgen-rav. examination of the chest and 
vphilitic therapy for months in 1947 skull showed nothing remarkable and a de 
there was s admission in 1946 for termination of the basal metabolic rate(BMR 
bilateral tal ts but no mention Ss unsatisfactory 
was made of proptosis or thyroid disease at Several ophthalmologists advised that im 
that tina mediate measures be instituted to relieve the 
On physical examination there was 10 roptosis, perferably orbital decompression 
ible r palpal thyroid enlargement Visual 
fly especially Accordingly, on February 6 right frontal 
The bulbar and the bones of the right orbital roof and optic 
: were iniected foramen (Naflziger procedu On Febru 
ahth he roptosis measured 28 mm 17 a lett Naflziger proc lure was don 
the rig the left. Extraoculan with re val of some tatty bital tissue 
( | skin biopsy. Diffuse myxomatous degeneration of collagen with ‘ ur 
filtration. | pide rmis shows mild hyp rkeratosis and ati yphy 
novements were limited and lagophthal 10S Bilateral skin biopsies wert reported is 
was prest nt n the left. Intraorbital tension typi il of moderately idvanced localized 
is normal but with posterior pressure the mvxedema Fig. | These areas were blood 
eveballs seemed set in a firm bas« less and a colorless. sticky, gelatinous sub- 
The heart w enlarged to the left and stance oozed from the incision for days 
the pe rip! eral puls S were bounding. Che rhe specimen of orbital fat was histologic all 
pulse rate v 90, the blood pressure 
180/90 ape systolic and diastolic murmurs After convalescence l month following 
interolateral aspect of each leg «mission, further laboratory studies revealed 
were pinkish, elev ited, indurated, non-pitting cholesterol per ce 
hairless symptomatic plaques. On the left BMR 23% and 20%; glucose tolerance 
dilated hair follicles gave the skin a typical test, fasting 91 mg. per 100 cc., % hour 185 
pigskin appearance mg. per 100 ce., 1 hour 237 mg. per 100 
Blood serology tests were doubtful. Thx cc., 2 hours 270 mg. per 100 cc., 3 hours 
serum cholesterol was 322 mg. per LOO cx 238 mg. per LOO) cx serum protein bound 
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iodine, 6.5 gamma; 24-hour urinary 17-keto- ment was noted in the eves. The dosage of 
teroids, 7.5 mg desiccated thyroid was progressively increased 

By March the proptosis had decreased to to 4.5 grains daily. 
25 mm. on the right and 22 mm. on the \ right corneal ulcer developed on April 
left. Desiccated thyroid, 1 grain daily, and 13 which became widespread in 4 days while 
Lugol's solution, 10 drops } times daily, were chemosis practic ally enveloped the eve. Pitui- 


tarted. Hyaluronidase injections through the — tarv irradiation was instituted on April 14 with 
per and lower lids were followed by 1500 Roentgen units in air to the left and 

lefinit ftening of the evelids and seeming right sides over a period of 2 weeks. On April 

{ the retro-orbital tissues. However, this 17 a left tarsorrhaphy was performed as an 

He ‘ transitory and in 24 hours. the additional measure to attempt to prevent cor 
tr rt firmness and solid edema ot the neal ulceration on this side. 

lid had returned to their pre-injection state During the next two months the edema 
Phirt inutes after diffuse subcutaneous and conjunctival inflammation of the left eve 

tor I 00 turbidity units of hvalu progressively improved but the exophthal- 
ronidase t the pretibial plaques there mometric readings remained unchanged. The 
Fic, 2.—Exophthalmos in Case 1 after onset of pneumonia. 

was no evidence of softening or pitting. Ac right eve could not be salvaged. On July 1 

lag were immediately applied and 24 — he went on leave from, which he failed to 

hours later most of the edema had been ab- — return. He was recalled in November when 
rbed. The bandages were reapplied for 2 examination revealed no marked change in 

weeks, after which the marked improvement the proptosis of the left eve. A prosthesis 
1 the plaques was maintained up to the time replaced the enucleated right eye. The im- 
f discharg provement in the localized myxedema had 
On April 8 the patient developed svmp- been maintained 

toms of pneumonia with Roentgen-ray _find- 


ings of consolidation of the right middle lobe 
marked both 


with pronounced mcrease mM the chemosis, a 


There wa burning of eves 
beefy red injection of the conjunctivae, and 
bilateral (Fig. 2). 
Neither evelid could be closed and exophtha!- 

| right, 27 left 


mometer readings 
process responded 


st ropurulent discharge 


we're: 


30 mm. The pheumonic 


mmediately to 


antibiotics but no improve- 


ComM™MENT. This is a case of malig- 


nant exophthalmos associated with 


localized pretibial myxedema with no 
historical, clinical, or laboratory evi- 
dence of thyrotoxicosis; nor had a 
thvroidectomy 


numerous therapeutic measures insti- 


been performed. The 
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tuted apparently were of no avail, with 
the possible exception of pituitary ir- 
Local 


tions followed by pressure bandages 


radiation. hyaluronidase injec- 


produced a well-maintained improve- 
ment in the pretibial lesions. 


25-vear old white mal 
idmitted to the hos 


with 


CASI 2 R D a 
hirst 
1948 


millworke1 Was 
pital in March 
of hyperthyroidism 


lassic il S\ ip 


toms including bilateral 


é xophthalmos ind diffuse enl irgement of the 
gland The metabolic rate 


thvroid basal 
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1950, the physic il examination revealed bi 
lateral 


edema of the 


chemosis ot 
to Cases | 
ligneous 
eveballs. The 


enlarged, the 


exophthalmos but no 


lids. In contrast and 


there was no Impression ot 
on posterior pressure on the 
dittusely 


ind the re 


thyroid ind was 
skin 


tremor. of the hands Phe pulse rate 
aged 90 to 100 and the blood 


warm and moist was a fine 


ave! 


pressure was 


125/60. Small areas of thickening of | the 
skin over the anterolateral surfaces of both 
lower legs were palpable but barely visible 
The BMR was — 38 the serum cholesterol 
239 pel LOO ser protein bound 


IG ) Case 


skin biopsy 


infiltration, areas of degeneration of collagen 


was + 77% and the serum cholesterol 
100 ec. A subtotal thyroidectomy 
was performed in April following preparation 


BMR 
160 mg. 


with propylthiouracil and Lugol's solution 
there 
no definite change in the exophthalmos post 
operatively. For the next 6 months he 
and the BMR was normal. 
In July, 1950, he noted polyuria, polydipsia 


Convalescence was uneventful but was 
was 
usymptomatic 
and polyphagia together with a 30-pound 
loss of weight. Weakness, increased sweating 
and heat intolerance had reappeared. Th« 
family history was negative for diabetes and 
thyroid August 


diseases. On readmission in 


Early changes of localized myxedema including peri iscular 


ind stellate cells in upper corlum 


iodine was 10.2 gamma and the blood 
LOO. A skin biopsy from. the 


left leg revealed early changes of 


sugal 
176 mg. per 
localized 
myxedema (Fig 3 

Following admission the diabetes Was con 
trolled with a diet of 2500 calories 
and 48 units of insulin “21.” Propylthiouracil 
therapy, 300 mg. divided 
rhe symptoms of thyrotoxicosis 


diabetic 
daily in 4 doses. 
was begun 
improved and the patient gained 12 pounds. 
Frequent exophthalmometric readings re- 
vealed no change in the exophthalmos. The 


skin 


after admission, following which they 


lesions bee ame more obvious a month 


grad- 
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ually regressed. The re sponse of the pituitary 
to epinephrine, as measured by a fall in 
circulating eosinophils, was normal. The 17 
ketosteroid excretion determined on a 24 
hour urine collection was 8.3 mg. 


COMMENT. This case was one. of 
clear-cut thyrotoxicosis with nonmalig- 
nant exophthalmos until thyroidectomy 
was performed. This was followed by 
the development of early localized 


pretibial myxedema, recurrence — of 
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overactivity and the development ot 
permanent diabetes mellitus. This is 
especially true since in Case | the 
glucose tolerance curve was shown to 
be definitely diabetic although clinical 
diabetes was not present. 


Case 3. H. P., a 37-year old white mak 
truckdriver, first noted symptoms of thyro- 
toxicosis in September, 1948. These included 
nervousness, loss of weight, and marked pro- 
trusion of the left eve. In February, 1949, 


Fic. 4 Exophthalmos in Case 


thyrotoxicosis, and onset of diabetes 
mellitus, but no obvious progression of 
Treatment with 
propylthiouracil has thus far resulted 
in control of the thyrotoxicosis without 


the exophthalmos. 


a deleterious effect on the exophthal- 
mos or localized myxedema. Careful 
supervision of the patient will certainly 
be necessary for several years before 
definite conclusions may be drawn. 
However, it is interesting to speculate 
on the relationship of possible pituitary 


9 


>. 


Note ocular muscle imbalance 


after preparation for days with Lugol's 
solution, a subtotal thyroidectomy was_per- 
formed at another hospital. Following opera- 
tion the left eye became much less prominent. 
However, symptoms of hypothyroidism be- 
came evident and he was placed on 2 grains 
of desiccated thyroid daily. In January, 1950, 
8 months before his present admission, pro- 
gressive protrusion of the right eye was noted 
along with diplopia and swelling of the skin 
over the anterolateral aspect of both lower 
legs. On admission to the hospital in Septem- 
ber, 1950, his only complaints were referable 
to his eves. He had continued taking thyroid 
extract, 0.5 to 2.0 grains daily. The family 
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SUOrYS I that | brother had be crvystalling insulin Was reported iS fol 
jected tor tary service because of net lows: fasting 70 mg. per LOO ce.; 15 minutes 
trudin eves mg pel LOO cx 10 minutes, 62 mg per 
Physical tion revealed marked bi ce 5 minutes, 43 mg. per LOO c 
lateral ¢ } greater on the ) minutes pel LOO ce Pha test 
it, wit ital swelling, scleral Iyer was terminated because f continued symp 
bal t tl cul 1c toms of insulin shock Phe 24-hour. uri 
le na er and lower lids. Lagoph nary 17-ketosteroids were 14.4 mg. An eosino 
tha ast present. but posterior pres | hil count was 220 per 1. mm., and 4 
balls irted ligneous hours after injection of O c. oO epinephrine 
sation Well-cir scribed, waxy non- 1: 1000 the eosinophils numbered 66 per cu 
tting, plaque-like areas of indurated skin mm 
er by r the lower third of the tter 6 week ot talization the pa 
t t of both legs. There were tient went home on a 30 furlough. Dut 
>.—< teased tissue 
» sign vrotoxicosis nor Ww the thy ing this time he took 4.5 grains of desiccated 
roid gland palpable. Laboratory tudies re thvroid daily with no further symptoms of hy 
ealed BMR of 6 serum lester perthyroidism except sweating. On 
218 mg. per 100 c ind serum) proteir returning, he voluntered the information that 
bound odine 6.2 gamma \ biopsy from ll excess te iring had ceased and that diplo 
me of the | plaques showed moderately pla had almost disappe ired The conjunc 
idvanced loc ilized mvxedema Fig 5 tivac were less COnY sted and lid edema 
Following idmission the dosage ot cle si Was no longer present Exophthalmometri: 
cated thyroid was gradually increased to 4.5 ré idings had decreased 3 mm. in the right 
‘rains daily After 5 weeks the BMR_ was eve and 2 mm. in the left eve. The pulse 
11% The eves had improved both sub rate was 88 and the hands were moist and 
jectively and objectively. Less tearing, inflam warm. The greatest change was in the local- 
ition. and puffiness of the lids were present ized pretibial myxedema which had regressed 
An insulin tolerance test using 7 units of | markedly. Although the lesions were still vis 
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ible they were softer, smaller, and less sharp 
ly demarcated. He was discharged to con- 
tinue on 4.5 grains of desiccated thyroid 
daily 


CoMMENT. From the onset of svmp- 
toms this patient showed signs of a 
malignant exophthalmos. —Postopera- 
tively, he developed symptoms of hypo- 
thvroidism consisting of intolerance to 


cold, listlessness, loss of scalp hair, and 


Case 4. L. M., a 27-vear old white male, 
mechanical developed symptoms 
of thyrotoxicosis in February, 1945, approxi- 
mately 7 months following his induction in- 
to the service. The past history and familys 
history were not remarkable. The basal 
metabolic rate (BMR) varied from + 30. to 

50% but exophthalmos was not evident 
Because of operative complications only a 
right) hemithvroidectomy could) be com 
pleted. Two months postorperatively he devel- 
oped a recurrence of the hyperthyroidism 


| 


ic. 6.—Localized pretibial mvedema, Case 4. Arrows denote lesions 


vpotension The impression is that his 
g and eve lesions improved with 
uger doses of desiccated thyroid. Con- 
nued close supervision will be neces- 
wy. Here the pattern was that of 
xophthalmos progressing 1 year after 
peration, with the onset of localized 


ivxedema coinciding with the advanc- 


g proptosis. 


with the BMR becoming elevated to + 40% 
He was then given Lugol's solution and 
propyithiouracil for 5 weeks before his sec 
ond operation which consisted of excision of 
approximately 90% of the left lobe in addition 
to the isthmus 

Following convalescence, the patient was 
separated from the service in June, 1946. At 
this time his BMR varied from + 10% to 
+ 15%. Six months later symptoms of thyro- 
toxicosis again recurred and in February, 


1947, his BMR was 19%, while his pulse 
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noted 
Atter 
nd propy! 


An examine 
first 


Lugol’s solution 


rate was 126 per minute 


tine 


exophth il nos for the 


early 


prepal ition with 


thiouracil thvroidectomy Was pel 


formed in May, 1947. The BMR postopera 
tively fell to 20% 

During July and August, 1947, he noticed 
the presence of ervthema on the anterolateral 
aspects of both lower legs, although there 
was no elevation or edema noted at this time 
In October, 1947, the BMR was % but 
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and ho il progression ot the 


ipp rel 


cxophthalmos Propylthiourac il was discon 
tinued in January, 1950, after he had been 
euthvroid for at least a vear. At this time a 
biopsy of the lesion of the right | Was 


reported to show moderate ly inced il 


ized myxedema (Fig 

During the onths the exoph 
ised. BMR re id 
normal und there 


SIS Exoph 


past SCeVCTI 

thalmos has UT idually nere 
continued te be 
] 


ings have 
has been no of thvrotoxic 


Kic. 7 Case 4 skin biopsy In the 
ollagen with many stellate cells and 


uppe I 


corium is a band of 


basophilic aie 


mvyxomatous ce generation of 
] Phere 1s 


VOCTiC ration of remainir gy sti inds 


mild hyperkeratosis ind typi il ee ised tissue 


during November and December of 1947. it 


200 mg 


varied Was 
of propylthioura il daily 
May, 1948, 
dosage was dropped to 50 meg 


BMR dropped to LS% 


and pulse became stabilized. The lesions on 


placed on 
when the 
daily Phe 
while the 


in divided doses until 


weight 


both lower legs gradually increased in siz 
and became elevated. They showed a thick 
ened, leather-like, purplish red skin asso 


ciated with non-pitting edema (Fig. 6). 
During 1949 he 


tervals by one ot us 


was seen at regular in 


F.T.H There 


appearance of the 


Was 


skin 


no change in the 


thalmometric readings were 18 mm. in the 


right eyve ind 19 rath I the lett Pota 
iodide started and therapy 


cated contemplated 


Was witl desi 


thyroid 1S 


CoMMENT. In this case exophthal 
mos did not develop until late in the 
course of the disease, just prior to th 
1947. 


mained barely discernible until 1950 


3rd_ thyroidectomy in This re 


when progression became more rapid 


Presumably, the excess of thy rotropic 


the 
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hormone, in the absence of thyroid 
inhibition, has been responsible for this 
late rapid change. In view of the im- 
provement with thyroid extract noted 
in Case 3, it will be interesting to ob- 
serve the progress under thyroid medi- 
cation in this case. It should also be 
pointed out that the localized pretibial 
myxedema followed a fall in BMR 
from + 49% to 20% following the 
last thvroidectomy. 

Discussion. The exophthalmos of 
Graves's disease is generally suspected 
to be due to the action of a hormone 
produced by the anterior lobe of the 
pituitary gland. Whether this hormone 
is the thyrotropic hormone, or some 
other pituitary factor, is as vet uncer- 
tain 

It has been postulated that localized 
myxedema is likely to develop when 
thyrotropic hormone is produced in 
relative or absolute excess. This situa- 
tion theoretically occurs after thyroid- 
ectomy, with anti-thvroid drugs, or, it 
for any other reason, the thyroid is un- 
ible to respond to thyrotropic stimula- 
tion. Under these conditions sufficient 
thvroxin cannot be produced to inhibit 
the production of pituitary thyrotropic 
2.3, and 4 fit into the 
post-thvroidectomy category. It may 


Cases 


noted that in all 3 of these patients 


the development of localized myxe- 


lema followed a_ rather precipitous 
fall in the metabolic rate. Other au- 
hors! have noted that localized 
ivxedema occurs most commonly, but 
ot exclusively, after thyroidectomy, 
irticularly with recurrent thyrotoxico- 
s. Case 2 was hyperthyroid, Case 3 
vpothyroid and Cases 1 and 4 pre- 
unably euthyroid when the localized 
vxedema first appeared. 
The fact that localized mvxedema 
ver occurs in the absence of exoph- 
almos is in harmony with the theorv 


it the same hormonal imbalance pro- 
1 


ices both lesions 


. However, exoph- 


thalmos without concomitant or sub- 
sequent development of localized myx- 
edema is common. This suggests 
either that the hormone must act for 
a longer time to produce the cutaneous 
lesion, or that some additional factor 
is necessary for the development of 
localized myxedema. In the patients 
in this series there was presumption of 
unusually marked anterior pituitary ac- 
tivity. (progressive exophthalmos in 
Cases 1 and 3 and probably 4; recur- 
rent thyrotoxicosis in Cases 2 and 4). 
In Cases 1 there was Very little response 
by the thyroid to thyrotropic stimula- 
tion. Curtis“, in a personal communi- 
cation, has suggested that this patient 
may have developed spontaneous ex- 
haustion of the thyroid. 

Treatment of localized myxedema 
itself is usually unnecessary — since 
the lesion seldom troubles the patient. 
Moreover, several authors have noted 
spontaneous remissions after months 
or vears without change in thyroid 
status", In Case 1 injection of hyalu- 
ronidase and application ot pressure 
bandages as recommended by Mills 
and Forsev® were followed im- 
provement. Injection of hyaluronidase 
retrobulbarly and into the lids has 
been suggested in the treatment. of 
progressive exophthalmos’. In the pa- 
tient in this study the injection of 
hyaluronidase into 1 eye produced no 
objective improvement but occasioned 
considerable pain, presumably due to 
the pressure bandage. Kadin® has re- 
ported 1 case in which hyaluronidase 
increased the edema and _ proptosis. 

A review of the literature reveals 
that a uniformly satisfactory manage- 
ment of progressive exophthalmos, 
with or without thyrotoxicosis, has not 
been attained. Treatment has included 
one or a combination of the follow- 
ing: thyroidectomy, antithyroid drugs, 
desiccated thyroid, iodine. estrogenic 
substances, diuretics, irradiation of the 
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pituitary gland, cauterization of the 
pituitary gland, and retro-orbital hvalu- 
ronidase injections. When, ultimately, 
the point is reached where tarsor- 
rhaphy, surgical decompression, 
both are required, the case becomes a 
therapeutic failure. The evaluation of 
therapy is hampered by our knowledge 
that the proptosis may remain station- 
ary at any particular stage and may 
even spontaneously regress. The rea 
sons for this remain unknown and the 
same nebulous surrounds the 
localized myxedema. Almost the gamut 
of itemized therapy was given in Case 
1. When last seen this patient showed 
slight improvement in the 1 remaining 
eve but this cannot justifiably be at- 
tributed to the pituitarv irradiation. In 
Case 2, following administration of 
propyithiouracil, there were almost 
complete disappearance of the leg 
lesions and notable improvement in 
the hype rthvroid state, but no change 
in diabetic or exophthalmic status. This 
response is not consistent with the 
concepts of the pituitary-thvroid axis 
Should he subsequently develop an in- 
crease in the proptosis, it would serve 
to confirm Curtis’ view that localized 
mvxedema is a contraindication to the 
use of anti-thyroid drugs. A better un- 
derstanding of the differentiation be- 
between thyrotoxic and thyrotropic ex- 
ophthalmos may be necessary before 
more rational therapy can be antici 
pated In contrast, Case 3, treated 
with desiccated thyroid alone, showed 
a favorable subjective objective 
response in the eves and legs, thus 
conforming to the pituitarv—thvroid 
theory. In Case 4 mild exophthalmos 
developed prior to the 3rd_thyroidec- 
tomv tor recurrent thyrotoxicosis. Now. 
3 years later, the increasing proptosis 
warrants therapy with desiccated thvy- 


roid. 
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In the first 3 cases an attempt to 
evaluate other pituitary derangements 
has been made. The findings include: 
a diabetic glucose tolerance curve in 
Case 1; the development after thy- 
roidectomy of frank diabetes in Case 
2: an insulin tolerance curve while on 
desiccated thyroid suggesting hypo- 
pituitarism in Case 3; normal response 
of the circulating eosinophils to epine- 
phrine and adrenocorticotropic hor- 
mone in Cases 2 and 3; normal 17- 
ketosteroids in al! 3 cases. 

Summary and Conclusions. 1. Four 
patients with localized myxedema as 
sociated with exophthalmos are pre 
sented. 

2. One of these is believed to be 
the first reported case presenting the 
combined lesions of localized mvyxe 
dema and_ progressive exophthalmos 
without having had previous thvrotoxi 
cosis or thvroidectomy 

3. The fact that the localized mvx 
dema was associated with progressive 
exophthalmos in 3 cases suggests that 
the leg lesion may be used as a danger 
signal which presages a progression of 
the proptosis. 


$. Localized myxedema mav occut 


in hyperthyroid, hypothyroid, or euthy 
roid states 

5. The concept of the pituitary 
thyroid axis was not directly applicabl 
to all these cases. Further experience 
with the syndrome will undoubtedly 
modify this theory. 

6. The authors’ experience indicates 
that localized myxedema _ associated 
with exophthalmos is not too rare a 
svndrome. Increasing clinical aware- 
ness of the possible coexistence of 
these lesions should unearth a greater 
incidence. A sounder therapeutic regi 
men may eventuate from this increas 


ing recognition. 
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In 1944 and 1945 one of us (R.M.K. ) 
observed the appearance of gyneco- 
mastia with associated orchitis in lib- 
erated prisoners of war seen in North 
Africa and the Far East'*. These 
bizarre signs appeared in soldiers after 
re-feeding and rehabilitation had begun 
to restore their severely wasted tis- 
sues. Gynecomastia has also been ob- 
served in cirrhosis of the liver and 
has been considered an evidence of 
hepatic insufficiency. We here report 
the observation in cirrhotic patients of 
the re-feeding type of gynecomastia as 
well as that due to hepatic insuffi- 
ciency 

In 1945 Musselman! first described 
what is now called nutritional gyneco- 
mastia, but which the authors believe 
should be more correctly named “re- 
feeding” or “rehabilitation” gyneco- 
mastia. The reason for suggesting these 
new names for the syndrome is that. 
as far as we can ascertain, no one has 
reported the appearance of this type 
of gynecomastia in man or in male 
animals during the development or 
progression of natural or induced mal 


nutrition. Musselman was an Army 
medical officer, a prisoner of war in 


Cabanatuan, and he gave a vivid and 


graphic description of the waxing and 


waning of a wide variety of malnutri 
tion svndromes among American sol 
diers held by the Japanese in the 
Philippines. In his paper, he reported 
that in the beginning of 1943, Red 
Cross food parcels first appeared it 
the prisoner-of-war camp where he was 
held captive. His recorded observations 
were: 


Following the increase in diet, with res 
lution of deficiency symptoms and improve 
ment in the general health of the men 
peculiar phenomenon occurred. An increas 
ing number of men came in complainin 
of tender lumps beneath their nipples. 
smooth firm tender mass, loosely fixed t 
the nipple but freely movable over tl 


deep structures, appeared and gradual 


grew to a size is large as 2.55 cm 

diameter. A milk-like fluid could sometim 
be expressed from the nipple by pressu 
on the mass. After being present for 1 t 
months these masses gradually subsided, 
a similar length of time. These br 
“tumors” occurred in no particular physi 
type of man. The history revealed no per 
nent facts except the suggestion of 


* Supported in part by a grant from Abbott Laboratories, North Chicago, Illinois 
+ The opinions expressed in this paper are those of the authors and do not necessarily rep 
sent the official views of any governmental agency. 
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increase in libido as expressed by an in- 
crease in the frequency of erection and 
nocturnal emissions. A few of these 
tumors” were excised. On section of the 
button-like mass the macroscopic appear- 
ince was similar to that of a fibroadenoma 
of the breast. It appears possible that these 
changes were similar to the temporary con 
gestion and inflammation seen in the male 
breast at puberty. At the same time a num- 
ber of men had _ slight enlargement and 
tenderness of one or both testicles. No 
fever, prostatitis Or urethritis was associated 


with these changes. 


By June of 1943 the Red Cross food 
parcels were exhausted and the men 
returned to their former miserable 
state of severe inanition and deficiency. 
In December of 1943 a second ship- 

rent of Red Cross food arrived: 


Again general health and nutrition im- 
proved and symptoms subsided. Again a 
number of so-called breast tumors appeared, 
nereased in size and resolved. Some men 
showed change in the testes similar to 


Ss 
those which had appeared a year before. 


In 1946 and 1947, Klatskin and his 
published detailed 
linical, histologic, and biochemical 


olleagues!* 19,20 


tudies of a group of soldiers, prisoners 

the Japanese in the Philippines, 
6% of whom developed gynecomastia 
fter liberation and re-feeding. These 
ien were first examined some months 
tter being set free and the clinical 
id histologic studies confirmed and 
tended 
latskin found decteased spermato- 


Musselman’s observations. 


nesis, but made no note of orchitis, 

his patients. 

Biochemical studies made on urine 

ym the soldiers showed that excre- 

mn of 17-ketosteriods was slightly low 

d that urinary estrogens were within 

rmal limits. Free estrogen was not 
found in the urine. 

Two Types or GYNECOMASTIA IN 
( rrrHosis. In cirrhosis the appearance 
0 gynecomastia® is usually considered 
be evidence of severe hepatic in- 


sufficiency and under these circum- 
stances is a herald of decline. It is 
associated clinically with increasing 
malnutrition, with testicular atrophy, 
spider nevi, loss of libido, loss of po- 
tency, infertility, torso alopecia, pros- 
tatic atrophy, palmar erythema and 
with impaired liver function tests? 
The pathophysiological explanation 
of the “demasculinization” is that the 
damaged liver is unable to detoxify 
circulating estrogen and that, with in- 
creased blood levels of this hormone 
in the blood, target organs are femin- 
ized*, 

While this type of gynecomastia is 
fairly common, its exact incidence 
among cirrhotics is not known. It has 
been reported'* to occur in up to 40% 
of cirrhotic patients, but in the authors’ 
experience these figures are very high. 
However, the development, clinical 
course, and biochemistry constitute a 
distinct syndrome which is quite un- 
like the re-feeding gynecomastia of 
soldiers. 

In the past 3 years, 9 male alcoholic 
patients ill with cirrhosis and marked 
tissue wasting have been observed who 
developed gynecomastia during re- 
habilitation with diets high in protein 
and high in calories. This gynecomastia 
syndrome is quite different from the 
one seen in patients severely ill with 
cirrhosis and described above, and we 
believe it to be identical with the gyne- 
comastia syndrome observed in re- 
habilitated soldiers. 

When first seen, these 9 alcoholic 
cirrhotics had ascites or edema and in 
them tissue wasting was obvious. Seven 
of the 9 were feminized. Hair was ab- 
sent from the chest, they showed a 
female pubic escutcheon, and libido 
was absent or markedly diminished. 
The remaining 2 patients were ex- 
tremely hairy men, but both had lost 
libido. No gynecomastia was evident 
by palpation in any of these men at 
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the time of admission and in 5 the 
testicles were small. In all patients 
liver function tests were disturbed and 
typical of advanced cirrhosis. Pro- 
longed diet therapy successfully re- 
stored tissue mass in all these patients 
and liver function tests, especially 
serum cholinesterase levels?!, returned 
toward normal values. 

Four of the patients were observed 
during metabolic balance studies and 
in each patient, after an initial period 
of negative nitrogen balance, a strongly 
positive nitrogen balance developed 
with high protein feedings. This posi 
tive nitrogen balance was prolonged, 
its appearance antedated the gyneco 
mastia, and it was associated with a 
small but steady diuresis. In all in- 
stances gain in weight and return of 
libido preceded appearance of gyne- 
comastia. In the 5 patients with small 
testes, these enlarged somewhat be- 
fore gynecomastia was maximum and 
in 2 patients the testicles were more 
tender than usual. In one of the men 
considered to have normal sized testi 
cles on admission there was some en- 
largement with tenderness during the 
period of rehabilitation. In none of 
these patients was the orchitis as 
marked as seen in some prisoners of 
war who developed swelling of th 
testes during re-feeding gynecomastia. 

Breast enlargement with tenderness 
was first noted from 18 days to 4 
months after the beginning of rehabili- 
tation and in 1 patient it did not dis- 
appear for as long as 5 months after 
its development. The gynecomastia 
was unilateral and small in 1 patient 
and in the others it was bilateral and 
ranged in size from largish nodular 
breasts 4 inches across to a small firm 
flat knobby 1-inch disc of tissue under 
the areola. No secretion could be ex- 
pressed from the breasts. 

At the time of the appearance of the 
gynecomastia, but usually thereafter, 
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fine silken hairs began to grow on the 
chest and above the pubis. Axillary 
hair growth was vigorous and 2 pa 
tients stated spontaneously that they 
had to shave more often than previous 
ly. In 5. patients with ascites the ap 
pearance of gynecomastia did not have 
anv gross effect on the rate of accumu 
lation of ascitic fluid even though a 
relative diuresis was noted. 

Below is recorded a case history of 
l of the 4 patients with gynecomastia 
who were studied in some detail, by 


means of metabolic balances 


Case Report. A. M., a 32-year-old singl 
veteran, had been drinking alcohol to excess 


trom the tin he Was 17 years old Krom 


1942 to 1946 he served in the Army but wa 
never overseas. He was discharged becaus« 
psychoneurosis He then worked 
Chic igo as a laboret lrinking heavilv and 
living on an unbalanced dietary intake 

In December, 1946, he first became jaun 


liced and his legs were found to be edematou 
up to, and including, the scrotum. There wa 
ilso slight ascites. A snosis of alcoholis: 
ind cirrhosis was entertained at this time and 


t 
he was admitted to a Veterans Hospital He 


was in the hospital for 6 months and durin 
this time re sponde 1 well t i regunen of be 
rest and diet therapy On discharge from tl 
hospital he returned t is torme! habits an 


was admitted a second time in September 
1947, for 3 months’ care. In April, 1948, ] 
vomited a pint of blood and was again a¢ 
mitted to the Veterans 


was found to have 


Hospital where | 


tes but no jaundi 


After 6 weeks in the | spital he was di 
charged but continued his drinking and ha 
i second hematemesis in June 1948, whe 
he was admitted to Cook County Hospit 
There was some ascitic fluid but this di 


peared after transfusions and with bed re 
In August he was admitted to the Resear 
ind Educational Hospitals of the Universi 
of Illinois for metabolic studies, details 
which are being published elsewhere (Fig. 
On admission (Fig. 1A) he was well 
veloped, but obvious inanition was pres 
his weight being 70 kg. He was icteric, pa 
with a fine silky skin, female pubic hair, ar 
absent to scanty hair in the axillae, on t 
chest, and on the extremities. There was 
creased vasularity over the abdomen and 
telangectases were counted on his body. 
citic fluid was not detected, the liver \ 
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rossly enlarged, firm smooth, and not tender 
The spleen was not enlarged. His testicles 
were small but not tender or painful. His 
both 


nkles was present and decubitus ulcers were 


penis was of normal size. Edema of 


und on his left leg and sacral area. On 
lirect’ questioning he stated that there had 
een loss of libido for at least a vear. The 
rest. of the physical examination was not 
trikin There was no evidence of specific 
itamin deficiency syndromes. The blood pres 
ic, 
height of re-feeding gynecomastia (B, right 
ndicated by pencilled abdominal surface markings), 


GYNECOMASTIA IN 


CIRRHOSIS OF LIVER iy 


Was 


No other 
found either by 


bilirubinuria abnor- 


malities were 


present 
macroscopic Or 
microscopic examination. The hematocrit was 
11.0 gm. per 100 ce., 
the red blood cell count 3.5 million per c.mm. 
the white cell 8.700. The differential 
limits. The reticu- 


35%, the hemoglobin 


count 


count was within normal 


locvte count was 0.05%. Bone marrow biopsy 
showed changes consistent with liver disease 
LOO ce. 


gm. The 


Nonprotein nitrogen was 32 mg. per 


3.9 gm., and globulin 2.7 


albumin 


Photographs of patient A. M. ill with cirrhosis taken soon after admission (A, left) and 
Note gain in body mass, reduction of liver size 


and large breasts. Increased hair growth 


is present at this time but cannot be seen on the photograph. The left hand photograph 


shows abs« nee 


re was low 95/65 


the pulse 62, the tem 
rature normal 


LABORATORY AND SPECIAL EXAMINATIONS 
diographic studies of the chest and entire 
tract abnormali- 

However, some osteoporosis of the long 
nes of the 


iph showed sinus bradycardia with low 


strointestinal showed no 


legs was seen. The electrocardio- 


ltage throughout. It was interpreted by 
I. R. Callen as showing the results of 
ma or obesity. Urinalysis showed a 


spe- 


1021, and pH 6.0. Gross 


gravity of 


:xillary hair. 


was 0.52 A pH per 


hr. Bromsulphalein retention was 39%, 45 
after injection of the dye. The 
“1 minute” bilirubin was 0.7 mg. per 100 ce. 
and the total bilirubin was 1.7 mg. The 
urinary urobilinogen was 0.64 Ehrlich unit. 
Cephalin flocculation was 1 + unit. Thymol 
turbidity Maclagan units. Thymol 
flocculation was 3 +. units. Diagnoses were 


serum cholinesterase 


minutes 


was 5 


made of alcoholism and cirrhosis of the liver, 
with feminization, 
of cirrhosis, and edema. 


decubitus ulcers, anemia 


po 


When all the diagnostic procedures were 
completed the patient was studied in an air- 
conditioned metabolic unit where a 126-day 
metabolic study was carried out. During this 
time he was up and about and consumed a 
diet which provided each day 2.5 gm. of 
of body weight and twice the 


protein pe! ke 
basal requirements for calories (30% of the 
total calories as fat and the remainder of the 


alories as carbohydrate.) The sodium con- 
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were taken every 18 days. Serial changes in 
nitrogen balance, fluid balance, body weight 
ind serum cholinesterase activity are shown 
in Fig. 2. 

During the first 18 days of the study the 
ankle edema disappeared completely. On the 
ISth day the left breast became tender and 
slightly enlarged. From that time on both 
breasts enlarged considerably and became 


tender, and glandular tissue was easily pal- 


FLUID INTAKE 
DAY 


H Gyne 


60 80 


Doys of study 


Fic. 2.—The effects of 3 months’ the rapy with a diet low in sodium (33 mEq. per day), hig] 


in protein (from 181 to 306 gm. of protein per day) and calories, together with a fixed fluic 
intake (2.5 liters per day) on the nitrogen balance, body weight, urinary output, and serum 


cholinesterase in patient A. M., ill with cirrhosis and tissue d pletion, who developed re-feeding 


gynecomastia during recovery and remasculinization. Note (a) long-continued markedly positiv: 


nitrogen balance; (b) steady increase in body weight after initial lag; (c) long-continued diuresi 


beginning during the 3rd week ot therapy; (d increase ot serum choline sterase, especially a 


the 5th week; (e) disappearance of edema and beginning of remasculinization after 3 weeks o 


therapy. Maximum gynecomastia seen at end of 7 weeks of therapy 


tent of the diet was kept below 0.9 gm. pel 
day. Fluid intake (including all beverages 
was kept constant at 2.5 liters per day. Th 
diet was suppl mented on one occasion with 
120 gm. of amino acid preparation per day 
for 18 days and with 50 gm. of serum al- 
bumin a day for a 2nd period of LS davs 
Complete routine examinations and _ clinical 
laboratory procedures were made at least 
once a_ week. Photographs of the patient 


pable. The enlargement progressed until tl 
5 Ist day of the study; thereafter the breast 
became less tender, less hard to the touch an 
decreased in size, the changes disappearin 
complete ly 5 months after they first appeares 
Concomitant with the appearance of the brea 
enlargement, morning erections and 
of libido were reported The testes wet 
slightly tender and gradually enlarged t 
normal size. Nocturnal emissions occulTt 
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during the 3rd month of the study, these 
being the Ist ejaculations which he noticed 
for over 18 months. The re Was ho disce rnible 
hair growth on patient A. M.’s chest on ad- 
nission. By the 23rd day, 20 fine hairs, up to 
; inch in length, were noted on the anterior 
chest wall. By the 69th day, hair growth was 
narked on chest, nipples, legs, feet, pubis 
ind axillae Che patient spontaneously volun- 
eered that the hair on his head had ceased 
falling out, although previously he had _ lost 
noticeable amounts when combing or wash- 
ing his hair. During the first 10 days of the 
tudy the enlarged liver showed considerable 
reduction in size especially in the right lobe 
During the remainder of the study gradual re- 
luction in liver size continued until, at the 
time of discharge, the liver could not be 
palpated. The impaired liver function tests 
eturned slowly to normal. Bilirubinuria dis- 
ppeared by the 10th day. The only rapid 
hanges were serum cholinesterase activity 
which climbed rapidly from the 18th day 
nward. At discharge the “1 minute” bilirubin 
vas 0.05 mg., the total bilirubin 0.2 md., the 
bromsulfalein retention 23% at 45 minutes, 
he thymol turbidity 2 Maclagan units, the 
hvmol flocculation 1 + unit, and the ceph- 
lin flocculation zero unit. The urinary 
robilinogen was 0.4 Ehrlich unit. The hema- 
hemoglobin 11.4 gm., red 
lood cells 3.3 million, and white blood cells 
1500 

Clinical improvement was. striking, both 


tocrit was 5 


hysically and psychologically. Seven months 
fter beginning the regimen the patient was 
mmpletely well. He has continued to re- 
iin in good health during the past 2 vears 
id, as vet, remains a teetotaler. 


Comment. From a clinical standpoint 
nd as judged by nitrogen retention and 
rum cholinesterase activity, the great- 
‘t improvement in this patient oc- 
irred during the first 36 days of the 
udy. During this time his nutrition 
iproved, diuresis began, he lost his 
undice and edema, his enlarged liver 
gressed, he began to regain his mas- 
linitv and also his breasts started to 
velop. The fact that the gyneco- 
istia began at a time when masculin- 
reappeared and at a time when 
er function was obviously improving, 
judged by loss of jaundice, decrease 
liver size, and rapid rise in serum 
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cholinesterase activity*', is very strong 
evidence in this instance against the 
concept that the gynecomastia devel- 
oped because the liver was unable to 
detoxify circulating estrogens. On the 
other hand, the te mporal relationship 
between rapidly improving nutrition 
and the development of the breasts is 
extremely suggestive of re-feeding 
gynecomastia, as seen in liberated 
prisoners of war. 

The markedly positive nitrogen bal- 
ance throughout the study is indicative 
of a striking capacity to lay down 
protoplasm, as shown by gain in body 
weight. If one calculates the hypo- 
thetical gain in weight on the basis of 
nitrogen retention, the increase in body 
weight is much less than that which 
would have theoretically obtained, had 
the nitrogen been retained without 
changes in body water. To account for 
the less than theoretical gain in weight, 
it may be postulated that the tissues 
of this patient initially contained large 
amounts of fluid and relatively little 
protoplasm, and _ that throughout the 
study, this fluid was supplante d by new- 
ly synthesize d tissue protein. The long- 
continued diuresis of water and potas- 
sium from the 16th to the 95th day is 
a point in favor of this hypothesis. 

Discussion. Gynecomastia appearing 
during re-feeding and rehabilitation of 
the cirrhotic has been reported, brief- 
ly, by the authors'* in 1949. At this 
time it is emphasized that this gyne- 
comastia appears during the remascu- 
linization of the patient and is different 
from the well-known feminizing gyne- 
comastia syndrome of severely ill cir- 
rhotic patients. The authors speculate d 
that the mammogenic substance is lib- 
erated by the growth of a starved and 
atrophied testis when it or the pituitary 
gland is liberally supplied with neces- 
sary nutrients. This mammogenic sub- 
stance might be androgen, inhibin, or 
some other hormone’. It certainly is 


KARK, 


not estrogen, which feminizes and 
which is anti-diuretic. Its effects bring 
to mind the gynecomastia svndrome 


produced by mammogenic testicular 
tumors* 

Klatskin and others have sug 
that the ot 


habilitated soldiers is related to previ- 


gested gynecomastia re- 
us, or active hepatic disease, but they 
could not find any direct evidence of 
impairment of liver function in their 
[t 


re-feeding 


subje ct 


ot 


s suprising that all reports 


nutritional ) gynecomas 


tia in malnourished soldiers and civil 
ians have come from tropical or semi- 


tropical areas” Re-feeding gyne 


comastia has not been reported from 


other areas where famine. semi-starva 


tion, and malnutrition have been ob 
served. Because of this it has been sug- 
gested that simple caloric undernutri 
tion could not have been the major or 
sole cause of the condition. While this 
may be true, it should be pointed out 
that gynecomastia was not reported in 
the 1943 Bengal famine* nor was it 
recognized and reported in Africa until 
recent vears", although it is a very com- 


non physical abnormalitv in male Af 


MOREY, 


PAYNTER: 


when. starving Kuropean populations 
rehabilitated. Since 
tinued negative nitrogen balance is a 


were long-con- 
alcoholism and 
the it 
possible that arginine, which is an es 


common finding in 


alcoholic cirrhosis of liver!® is 
sential amino acid for normal spermato 
genesis, may be the nutrient which the 
nutritionally bankrupt cirrhotic requires 
Attempts to 


so tar been 


to restore his masculinity. 
prove this hypothe sis have 


unsuccessful. 


Summary. |. Re-feeding (nutritional 
evnecomastia was noted in 9 male pa 
tients ill with alcoholism. cirrhosis of 
the liver, and inanition 

)?. The transitorv breast enl irgements 


developed during rehabilitation and 


recovery from cirrhosis during a high 


protein dietary regimen. It is different 


from the usual tvpe of gynecomastia 


seen in. cirrhosis associates 


with feminization of the male and poor 


liver function 

3. Re-feeding gynecomastia appeare: 
luring remasculinization of the femin 
ized cirrhotic and was associated witl 


a prolonged positive nitrogen balances 


rican Negroes, if one takes the trouble gain in weight. slight testicular swell 
to do examinations of their breasts. ing, regrowth of male hair improve 
Thus a slight possibility exists that re- ment of liver function, and return « 
ding oynecomastia Was overlooked male libido 
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DURING an investigation of the car- 
diovascular status of patients with neo- 
plastic diseases, it became desirable to 
ascertain the velocities of the arterial 
and venous segments of the pulmonary 
circulation. It was necessarv, therefore 
to develop a technique for such deter- 
minations, since the methods previ 
ously described were not suitable for 
the particular problem under study. 

\ simple objective method for de- 
termining right and left heart circula 
tion time has been the aim of many 
Objective meth- 
ods have consistently shown more re- 


O.15 


liable results! ‘6 than have subjective 
methods. Blumgart and his associates! 
introduced the use of radioactive ma- 
terial which, with modification, has 
been considered essentially the most 
accurate method for the past decade 
Despite the rapid advancement and 
availability of radioactive material and 
detectors, the clinical application of 
the technique is impractical, at the 
present time, for most institutions or 
physicians. Furthermore, the hazard of 
excessive irradiation during repeated 
and frequent determinations is formid- 
able 

As a readily repeatable procedure 
for obtaining multiple circulation times, 
a non-radioactive substance (methvlene 
blue), oxygen and nitrogen inhalation, 
and the oximeter have been em- 
Similar methods*!*  utiliz- 
ing photoelectric cells have been re- 
ported but these do not detect Oxy- 
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hemoglobin'* or permit multiple deter 
minations of velocity of pulmonary 
blood flow. The method described in 
this report employs the oximeter to de 
tect both methylene blue and oxy- 
hemoglobin. This method has been de 
veloped and studied in this laboratory 
for 4 vears and is now considered suf 
ficiently reliable and practical for clini 


cal use 


Method. Thirty-two medical students an 
laboratory personnel varying in age from 24 
to 36, served as normal subjects There wa 
no history or physical finding of any circul 
tory, respiratory or hematological disorder in 
this group. Seventeen patients suffering fro1 
chronic diseases were tudied repe itedly wit 
both techniques 

The Millikan oximeter with an automat 
compensating circuit was used to determi: 
lobin or methylet 
blue!®, The oximeter detects and contin 


the urs il ot oxvhem 


ously measures the oxvyhemoglobin saturati 
of the blood circulating through the ear. T] 
compensating circuit automatically adjusts f 
minor changes in ear thickness, after t 
initial flushing of the ear. The oximeter re 
ings were determined directly from a Rubik 
galvanometer, the fluctuations being timed 
1 stopwat h with an accuracy of 0.02 seco 

1. Lunc-ro-Ear Time (Lt 
Heart Tm The oximeter was placed 
the left ear after appropriate calibration w 
the “standard” ear The ear vessels were 
lowed to warm for at least 20 to 40 minut 
When the oxvgen saturation of arterial blood 
was not directly determined gasometric 
the subject was required to breathe 10% 
oxvgen for at least 3 minutes and the 
meter was then set at 99.5%. Subsequet 
the oximeter usually fell to between 95 
97% for the normal subjects) as soon 
room air was again breathed, and this 
taken as the arterial oxygen saturation? 


] 
Ii 
f 
r¢ 
il 
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Determinations around 95% saturation by 
oxygen inhalationt were found to be quite 
variable. Movements of the galvanometer due 
to oxygen or nitrogen inhalation at the 95% 
saturation level were small and slow, making 
for a poorly defined end-point. Galvanometer 
movements at lower oxygen saturation levels 
were sharper and more accurately discernible. 
Determinations at lower than 95% oxygen 
saturation were accomplished by having the 
subject inhale deeply of room air at a given 
signal, after breathing 100% nitrogen. Vary- 
ing the depth or duration of inspiration did 
not significantly alter the findings. Inhalation 
of 100% nitrogen for about 30 seconds was 
sufficient to drop the oxygen saturation to 
60% in most subjects. Breathing approxi- 
mately 10% oxygen for periods of 2 to 5 min- 
utes produced findings similar to the 30- 

id period of hypoxia 

rhe subjects were given from 3 to 10 prac- 
tice trials to teach them the procedure. Nor- 

ial respirations were taken during the nitro- 
en breathing period. As the galvanometet 
beam approached the desired oxygen satura- 

ion, the subject was told to expire normally 

nd then to hold his breath and remove the 
isk. Shortly thereafter, at a given signal, 

the subject was told to take a short, rapid, 
leep inspiration of room air The stop watch 
is started at the moment the inspiration 

was taken and stopped at the first upward 
ovement of the galvanometer; the saturation 
this point was recorded. 

Most determinations were checked 3 times 

luring each test. Circulation times were re- 
rded at 90, 80, 70, 60, 50, 55, 65, 75, 85, 
nd 95% saturation, in sequence \ rest per- 
id of 2 to 3 minutes was allowed between 
he tests. Determinations below 65% satura- 
on were attempted only in the normal vol- 
nteers. At least 20 points were determined 
» obtain the curve for each subiect at each 
tting. The circulation time at the 95% sat- 
ration level was determined by extrapolation 
f the curve 

2, ARM-TO-EAR CIRCULATION TimMeE. Fol- 
wing the conclusion of the left heart circu- 
tion time determinations, 2 cc. of a 1% solu- 
m of methylene blue were injected rapidly 
rough a No. 18 needle into the largest vein 
the right antecubital fossa. The stop watch 
is started at the moment of injection and 
ypped at the instant of the initial down- 
rd swing of the galvanometer beam, which 
snals the arrival of methylene blue at the 
r. The pulse rate was determined during 

next 20 seconds. Two to 3 minutes elapsed 
tween each observation to permit the galva- 


meter to return to normal and to become 
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reestablished by dilution and the consequent 
decrease in concentration of methylene blue. 
The needle was kept in the vein until 3 to 5 
determinations were done on each subject 
On 6 occasions only 2 tests per patient were 
run. Normal respirations were permitte d 
during the procedure’. All determinations 
were made ‘with the subjects in the supine 
position under resting, but not basal, condi- 
tions. The cubital area of the arm was kept 
at the auricular level except on a few occa- 
sions when the arm was raised above the 
auricular level to avoid dilution and delay 
by the slow blood flow in the vein®. This 
maneuver resulted in no significant divergence 
from the repeated determinations of circula- 
tion time made without raising the arm. 

Tests with 0.5, 1.0, and 1.5 cc. of methy 
lene blue solution showed that the circulation 
time did not check satisfactorily with that 
obtained with the iniection of 2 ce. or more 
of the dye, and the end-point was not as 
sharp. Determinations with greater amounts 
of methylene blue did not differ from thos« 
with the 2 cc. injections. 


Results. 1. Lunc-ro-Ear Crrcuna- 
rion Time. Average lung-to-ear circu- 
lation time determined on 23 normal 
subjects (Table 1) ranged from 4.8 to 
7.1 seconds at 95% saturation (Fig. 1). 
The 12 patients with the various dis- 
eases listed (Table 2) showed average 
left heart times from 4.7 to 10.3 sec- 
onds. Variability of individual meas- 
ures of the circulation time was ob- 
tained by calculating the standard 
deviation of the time from the differ- 
ence between each circulation time and 
the average of the series in which that 
time was obtained. This method of 
calculating the standard deviation ig- 
nores the possibility that variability 
is a function of the circulation time it- 
self, but this would require a very 
minor correction to the obtained stand- 
ard deviation. For the normal sub- 
jects the obtained standard deviation by 
this method was 0.29 seconds and for 
the patients with chronic disease 0.38 
seconds. 

The lung-to-ear circulation time 
shifted in relation to the red blood cell 
and hemoglobin level. When patients 
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ABLE 1 LUNG-TO-EAR CIRCULATION TIME AT 95 
IN 28 NORMAL SUBJECTS 
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|.—Relationship of arterial oxygen saturation and lung-to-ear circulation time (normal 
subjec ts). 
PABLE 2. LUNG-TO-EAR CIRCULATION TIME AT 95°, SATURATION 
IN 12 PATIENTS WITH CHRONIC DISEASES 
Circulation Time 
Red Blood 
{ Count Seconds frerage Disease 
26) M 15.9 26 6.0 Hodgkin's disease 
G.4 6.3 
605 
M 13.3 OF 5.9 Hodgkin's disease 
6.2 
6.1 6.1 
5.8 
P 15 4 86 6.0 Extensive bilateral 
6.1 6.1 venous collaterals 
\ 2) 15.2 $25 6.4 Hodgkin's disease 
6.7 6.3 
6.0 
14.0 §.2 
5.6 
5.6 5.4 
§.$ 


Mycosis fungoides 


|_| 
\ 0) M 4 8.6 
8.3 8.1 
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S.G AY 151 96 
F.G 12.0 3.52 
M 14.7 $. 42 
R. G 15.0 5 O08 
W.G 3 M 13.2 4.29 
W.bD 18 0 5.31 


both the red cell and 
hemoglobin levels being raised, the cir- 


were transtused 


culation time at 95% increased: as the 
anemia recurred, the circulation time 
again became shorter (Fig. 2A). The 


slope of the curve, however, remained 
relatively constant despite the rather 
marked change in the intercept. One 
patient D.W. 


pulmonary emphysema, and coronary 


with cor pulmonale, 
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M ple mve 


Multiple myeloma 


heart 


longed circulation times 


disease showed the most pr 
Fig. 2B 
Normal subjects were able to tol 
ate 60% oxvgen saturation well, und 


these circumstances, with the ust 
symptoms of acute hypoxia. Howevs 
it was noted that patients with an 

emia were unable to cooperate bel 


70% saturation. In these patients, as t 


oxvgen saturation fell below 


apne 
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involuntary twitching and lack of re- tion rate made on 32 normal subjects 
sponse to the verge of unconsciousness yielded a range of average time from 
occurred. 9.6 to 19.9 seconds (Table 3). Corre- 

2. AnM-ro-Ear CircuLaTion Time. sponding rates were determined for 
Determinations of arm-to-ear circula- 17 hospital patients with various dis- 


PATIENT: A,E Q 7-14-48 PATIENT: 0,W DATE:7-20-48 
NORMAL SATURATION 96.5% DISEASE : HODGKIN'S NORMAL SATURATION 845% D/ISEASE:COR PULMON 
RBC425 & 382 & 14 RBC: 5.31 Hb: 18 
10 10; 


S | 8 
4 + 4 = 
Ww 
+/+ 4 = 
| /+ ~ 
* 
A: 4 
3 3 
ce) 50 60 70 80 30 wo 40 50 60 70 80 930 WO 
SATURATION-% SATURATION-% 


Fic. 2.—Relationship of arterial oxygen saturation and lung-to-ear circulation time. 


\, left. AE. female, July 14, 1948: Shift of the curve with blood transfusion. Previous curve 
letermined when RBC was 3.82 million and Hb was 14.0 gm. After transfusion RBC was 4.25 
million and Hb was 15.17 gm. 


B, right. DW. male, July 20, 1948: Marked increase in lung-to-ear circulation time in patient 
with cor pulmonale, coronary heart disease, and pulmonary emphysema. 


TABLE 38.— ARM-TO-EAR CIRCULATION TIME IN 32 NORMAL SUBJECTS 


Circulation Time 


Red Blood 


’ Subject Age Ser Count Hemoglobin Seconds Average 
E.D.N. 30 M 5M 14.5 14.2 
12.9 13.5 
13.3 


| 
A.M 23 M PCV =45 15.1 12.2 : 
13.9 
11.7 12.2 
11.0 
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TABLE 


Re l Blood 
Count 


5M 


LoS 
Continued 
on Time 
R.1.H 27 M 16.0 14.0 
12.8 
13.2 
¢ 11 4 
H.G.P 21 M PCV =48 16.9 
12 12.2 
12.8 
M.P 27 Ay 5. 5M 17.0 
10.6 
H.Y.1 M 52M 16.0 15.4 
4 14.0 
mF: 28 51M 15.2 ¢ 
2 
loo 
110 
36 AY 
11.2 
11 4 
19 
J.P 29 | t.5M 14.7 14] 
3.9 
18.2 13.8 
14.1 
13.9 
s. R. M 21 M 5M 14.0 13.8 
14.4 14.1 
P.G.M 2] Mi 15.5 12.7 
14.2 12.6 
11.0 
50) M 14.7 9.8 
Q % 9.6 
9 4 
H.R. B 33 M 5.6M 17.0 12. 8 
12.7 
11.5 12.8 
12.2 
22 M 15.0 15.2 
15.0 
16.0 5 
15.3 
16.0 
r.G.s 26 M 5.0M 16.0 14.0 
15.0 
15.1 14.7 
14.7 


P.M 


S.M 


Hi. M 


26 


26 


M 


M 


M 


M 


M 


M 


M 


M 


M 


M 


M 


M 


TABLE 8 


(Continued 


Red Blood 


Count 


* Second day of menses. 


oM 


SM 


SM 


oM 


7M 


oM 


6M 


SM 


9M 


oM 


Hemoglobi 


Circulation Time 


Seconds 


0 
0 
0 


Average 


Is 


10.§ 


9 


A. 2.8 25 |_| 15.0 11 
12 
12 11.8 
12 
2 
10.6 
¢ 30 |_| 12.5 13.2 
13.2 
13.2 
LJ 24 I 11.9" 9.7 
9.1 
8.8 9 
10.2 
24 | = is.3 19.3 
17.9 
2.3 
12.5 
16.8 
20.8 | 
16.0 
W. 24 14.2 12.8 
15.9 
14.8 14.6 
15 8 
27 |_| 17.6 il 9 
11.8 
12.4 
D.B = a 5.2M 17.4 20.9 
|e 
17.2 
28 | 14.6 12.4 
11.6 
11.2 11.8 
12.6 
11.3 
= 13.4 11.4 
10.4 
21 14.3 15.4 
14.7 
15.2 14.7 
13.3 
22 14.8 15.1 
12.4 
12.8 13.4 
13.2 
22 | 15.6 13.5 
14.3 14.0 
14.1 
| 13.9 19.9 
20.0 19.9 
19.8 
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rABLE 4.—ARM-TO-EAR CIRCULATION TIME IN 17 PATIENTS 
WITH CHRONIC DISEASES 


Subject { Sea Disease Hemoglobin Count Second fre 
EK. N 27 M Hodgkin's disease 13.9 3 94 11.2 


\ Hodgkin's disease 11.8 3.58 12 


S.G M Multiple myeloma 15.1 10.6 


R.G 3 M Pulmonary sarcoidosis 15.0 5.08 


G. B 26 M Hodgkin's disease 15.9 5.59 11.6 


M Lymphatic leukemia 14.7 +. 42 14.6 


M Carcinoma bronchus 10.4 
10.9 10.6 


Carcinoma bronchus 


( iiat m Time 
Red Blood 

11.1 11.2 

14.8 12.8 

11.8 

11.8 

11.2 

11.4 
11.8 11.5 

11.3 

11.5 

11.2 

11.6 

11.6 

11.7 

11.8 

13.2 

14.2 

14.6 

125 

14.0 

lv? 0 

12.4 

14.1 
12.5 12.7 

i$ .2 

15.0 

11.6 

10.2 

10.7 

10.8 

10.6 

12.2 

14.1 

10.6 

14.4 

11 5 
14.5 13.1 

11.4 

13.7 

11.6 

F.G 18 14.1 3.99 8.2 
1.8 7.8 
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TABLE 4 
Sut lye Ser Disease 
L. B M Hypertensive CVD 
marked dyspnea 
I \ 50 M M yeosis fungoides 
I. I 8 M Mycosis fungoides 


Carcinoma breast 


66 M 


Angina pectoris, asthma 


( Le 63 M Morphine addict 


A.W. 37 M Hodgkin's diseas 


Bronchogenic carcinoma 


W.G 32 M 


Carcinoma testis 


The circula- 
tion time ranged from 7.8 to 22.7 


onds. Variabilities computed in the 


eases(Table 4). average 


sec- 


same manner as for lung-to-ear times 
gave a standard deviation for normal 
subjects of 0.68 seconds and for the 
patients 0.79 seconds. 

In the course of the study it was de- 
termined that the intravenous injection 
of as much as 10 cc. of 1% methylene 
increments was nontoxic, 
individuals a dull 
ache was experienced for a few seconds 


blue in 2 ce. 
although in some 
along the course of the basilic or cep- 


halic vein when injections of this 


amount were given. This disappeared 
in most instances within a few minutes, 
although in 1 individual some discom- 
fort was noticed for 1 day following 
the test. A few patients have com- 
plained of lightheadedness and ab- 
after the 2nd or 


dominal discomfort 
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Continued 


Circulation Time 


Red Blood 


Count Seconds Average 


9.8 
21.7 


5.02 


16.5 +54 
17.6 16.0 


13.7 8.00 12.6 


O4 9. 


+ 60 10.8 10.8 


I3.2 4.29 9 


> 


10.4 


Srd injection, at which time the oxygen 
saturation has been noted to fall below 
90%. Inhalation of 100% oxygen for 2 to 
5 minutes caused the oxvgen satura- 
tion to rise to 95% associated with the 
prompt disappearance of complaints, 
so that further trials were continued. 
However, the majority of patients had 
no untoward reaction from the pro- 
cedure. No appreciable change in pulse 
rate during the circulation of the dye 
was noted. 

Discussion. The relative nontoxicity 
of methylene blue permits repeated ob- 
servations at frequent intervals with 
multiple checks during a single venous 
puncture over the course of 10 min- 
utes. 

Since it has been shown that the up- 
take of oxygen by hemoglobin occurs 
almost instantaneously®, the major de- 
lay in the left heart circulation time 
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15.4 
16.7 17.3 
16.8 
R.B 65 
13.3 11.8 
11.5 
11.0 
13.5 12.3 
9.3 
8.8 9.1 
9.0 
9.5 
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determination is most probably one of 
diffusion of oxygen from the mouth to 
and through the alveoli. Lung-to-ear 
circulation times at 95% saturation usu- 
ally average over 6.5 seconds. This is 


shorter than the lung-to-ear times re 


the 
would 


inhalation 
that the 
lung-to-ear circulation times 
the inhalation 
method?" might be misinterpreted since 
the 
measured at a saturation less than 959 
the 
nitrogen diffusion or partial anoxia. For 


ported with 
method?. It 
shorter 


oxygen 
appear 


obtained by nitrogen 


circulation time may have been 


without correction for delay in 
determining the lung-to-ear circulation 
the 


data presented would agree with the 


time at or above 95% saturation, 
opinion of Fowler and Comroe* that 
inhalation of oxvgen is a more reliable 
method the 
movements of the galvanometer at this 
make it difficult to check 


repeated determinations. 


However. slow, minimal 


saturation 


a direct rela- 
tionship between left heart circulation 
further alter 
the interpretation of circulation times 


The demonstration of 
time and hypoxia may 


in patients with cardiac or pulmonary 
decreased ar 
In the latter 
case, long circulation times would be 


disease associated with 


terial oxygen saturation. 
even more prolonged if extrapolated 
to 95% saturation for true comparison 
with the normal values. 

The curves of lung-to-ear time were 
obtained on at least 20 determinations 
from 65 to 92%. The 


line possible drawn 


at saturations 
straightest was 
through these points. In some instances 
it appeared that a flattening toward the 
horizontal at 85 to 100% 


fitted the points best, the curve being 


saturation 


similar to the oxvhemoglobin dissocia- 
This is quite difficult to 
determine in most cases, however, since 


tion curve 


the changes in galvanometer deflection 
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\ possible explanation of the short- 


are minimal at 95 to saturation 


ened circulation time with increasing 
hypoxia may be either vasoconstriction 
of the pulmonary vascular tree or in- 
creased output by the left ventricle 
both of which are reported to occur" 
14.19 The significance of the curve and 
of its shape is presently being evaluated. 

The small number of patients does 
not permit any valid comparison with 
normals other than to note that there 
in the determina 


the 


was more variability 
than 
normal 


tions was encountered with 
subjects. 

The technique described affords a 
simple, accurate method for determin 
ing the circulation time of the venous 
and arterial components of the arm-to 
ear circulation route. The employment 
of these methods during intra-cardiac 
and intra-arterial catheterizations may 
be of value in further defining the dis- 
turbances of transport time in specific 
segments of the circulation. 

Summary. 1. An objective method 
utilizing the oximeter, for determining 
arm-to-ear and Jung-to-ear circulation 
times is described 

2. The arm-to-ear circulation time by 
this method in 32 normal subjects was 
9.6 to 19.9 seconds: for 17 patients with 
the 7.8 to 


chronic illnesses time 


99 7 


was 
seconds 
time 


3. The lung-to-ear circulation 


at 957 saturation in 23 normal subjects 
was found to be from 4.8 to 7.1 sec- 
ends; on 12 patients with chronic dis- 
eases with alterations of the red blood 


cells and hemoglobin, it ranged from 


4.7 to 10.3 seconds 

t. A direct relationship between the 
left heart circulation time and arterial 
oxygen saturation at hypoxic levels has 
been demonstrated. The curve obtained 
changed in response to increasing ot 
decreasing anemia. 
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TYPHOID FEVER OF SHORT DURATION 
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Ir has been known for a long time 
that tvphoid fever may run a short, 
mild course, particularly in children’. 
Virchow is quoted as saving he had 
never seen children die of the disease 
and is reported to have taught that 
tvphoid fever very rarely occurred in 
children. Yet in well controlled epidem- 
iologic studies*® it has been found that 
in epidemics, as well as in endemic 
areas, children came down with the 
disease first and most frequently. This 
fact appears to have been neglected 
in the literature of recent vears and 
frequently has led to delaved diagnosis. 

The present study attempts to deter- 
mine the incidence of such mild cases. 


Material. All case records of patients with 
tvphoid fever admitted to the Communicabk 
Disease Unit of the Los Angeles County 
Hospital between Julv, 1938. and Julv. 1948. 
were reviewed A total of 346 definitely 
proved cases was found. Carriers were ex- 
cluded 

Of these patients, 47 (11.3%) had an atypi- 

il course which had led to greatly delaved 


diagnosis Table 1 These wert grouped to- 
gether because they met the following 
criteria: 
Bacteriologic or serologic proof of typhoid 
fever, a minimum of clinical symptoms. a 
short course of the disease with little rise 


in temperature, and a normal or elevated 
white blood cell count 


Clinical Data. Diagnosis. Positive 
blood cultures or positive stool cultures 
and high titers or rising titers of 
agglutination were found in all pa 
tients. The agglutination titer was in 
no way different from that of patients 
with “typical” typhoid fever. 

Previous History of Typhoid Fever 
This was not obtained in a single pa 
tient. 

Immunizations. Not a single patient 
had been immunized against typhoi: 
fever or paratyphoid fever. 

Avge Incidence. This is shown 
Table 2. 

Race. Of the 47 patients, 40 wer 
Caucasian, 4 were Negroes, and 3 wer 
orientals. 

Predominant Symptoms. Cough, nor 
productive and hacking, and upp 
respiratory symptoms predominated 
Constipation and diarrhea were second 
Almost all of the patients were note: 
to have both cough and either constip: 
tion with abdominal discomfort. « 
watery diarrhea at the same time. 

Epistaxis was present in 2 of the 4 
patients within the first week of tl 
disease. 

Stupor was commented on in all 


the patients. The descriptions given | 


* Radioisotope Unit, Wadsworth General Hospital, Veterans Administration, Los Angeles ‘ 
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the admitting residents were “quiet”, 
and so forth, 
and some of the residents found this 
most unusual, particularly in the small- 
er children. 


“listless”. “somnolent”. 


l'emperature. The temperature 
curves of all the patients had one thing 


70; 707 
60 
50 


40 


1722 


Number of cases 
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with rapid defervescence, in others the 


morning temperatures were normal, 
with afternoon fever not exceeding 


101° F. There 


between the degree of 


was no correlation 


fever and 


severity of sy mptoms. 


44, 


somo 


1935-39 °39-40 40-41 41-42 42-43 43-44 44-45 45-46 46-47 47-48 
Years 


l Total 


346) and mild (47) cases of typhoid fever admitted to Los Angeles County 


Hospital, 1935 to 1948 (indicated by shaded areas). 


Under! 1-2 


ber of cases 


Num 


4-6 


6-10 
Age in years 


Fic. 2. 


in common: the short duration of fever. 
(he average duration was 10 days. 
Otherwise the temperature was very 
different in different patients. There 
was no characteristic pattern. In some 
there was rapid rise within 2 or 3 days 
up to 103° F. and plateau-type fever 


3 YY 
Yi 
10-15. 16-20 20-30 30-40 40-50 50-60 


Age distribution of mild cases (47). 


Pulse. There was nothing character- 
istic about the pulse rate noted on the 
charts of these patients. 

Blood Picture. In most of the patients 
the white blood cell count was within 
normal limits; in one patient without 
complications there was initial leuko- 


| 
— 
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cytosis up to 20,000 white blood cells. 
The differential count consistently re- 
vealed predominance of mononucleai 
60% 
in the patients over 6 vears of age. 
Other than that 
cant findings 
Rose Spots are noted in the charts of 
only patients. It is 


cells, mostly around 50 to 


evel 


there were no signifi- 


that the v Were not present at some time 
or other in greater or lesser degree in 
the majority of these cases. Unques- 
tionably these tiny spots were observed 
and dismissed as not significant by 
those uninitiated in typhoid. 
Complications. No patient had com- 
plications All recovered promptly. 
Three patients were thought to have 
otitis media on admission and one had 
a subcutaneous abscess of the thigh on 
admission, presumably due _ to hypo- 
dermic medication. 
State. One ot 
a stool carrier. 
Diagnose § Made on Admission None 
of the patients was originally referred 
to the Unit. 


The diagnoses of referring physicians 


Carrier the 


patients 


became 


Communicable Diseas« 


and admitting resident physicians were 
“bronchopneumonia,” “gastroenteritis,” 


“nasopharyngitis,” “fever of undeter- 


mined origin,” and others. In a few of 


the patients typhoid fever or some 
other bacteremia was suspected and 
blood cultures agglutinations 
drawn on admission, but a lapse of at 


least 2 days occurred in each case be- 


and 


fore the diagnosis was established. 
Films of the chest and sinuses were 
taken in all cases where the admitting 
diagnosis indicated involvement of the 
chest or sinuses. They were reported 
as negative in each instance. 
Some illustrative cases are presented. 


Case Reports. Case 1. D. K., 
S19950, a 


Lacu. No. 
}-month-old Caucasian male child, 


was admitted with a history of fever of 
101° F., restlessness, belching and flatus, and 
watery diarrhea of 5 days’ duration. The 


eivable 
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child had been delivered by cesarean Sec- 
tion at 8% months. birth weight 5 lb., 3. 0: 
It had been well until 2 months of age 
when it was in the hospital for severe in 
fectious diarrhea due to Shigella Flexner 
Che patient recovered promptly atter 
nonspecific therapy had been given, in 
cluding 2 blood transfusions. One week 
before admission the mother noted marked 
salivation and bleeding from the tongue; the 
baby had difficulty holding the nipple sO 


that a dropper had to be used. Two days 
later, fever noted (100° F. to 101 
F. every night Che next day 


was first 
greenish 


diarrhea appeared The stools contained much 


mucus, never any blood. The child had not 
been immunized 
On admission to the hospital the baby was 


listless. We ight was 9 lb., 8 0; 
103.8° F 
The skin was dry 


iture 
was pulse 160 
and hot Phe 


red, but no bleeding points were found. The 


respirations 6 


tongue Was 


chest was clear and the abdomen was mark 
edly distended. No organs asses 
be palpated 

Urine analysis was entirely normal. Blood 
data inc luded hemoglobin 8 gm., red blood 
cells 2.9 million per c.mm white blood cells 
9900 with 58% mononuclear cells and 42% 
polymorphonuc lear cells. Agglutination tests 


were negative but a blood culture’ taken 
on admission and 2 subsequent blood cul 
tures were positive for 5S typhi sa 

Case 2. R. H., Lacn. No. 751358, a 2% 
vear old Caucasian male child, was_ first 
seen by his family physician because of sore 
throat, pain in the legs and arms, ind list 


lessness. Three days later the patient had a 
shaking chill and a temperature of 103° | 
From that time on_ the temperature was 
about 100° | and 104° | 


every afternoon. Nonproductive cough devel 


every morning 


oped on the 5th day of illness. The pulse 
rate was around 100 per minute Sulfa- 
pyridine was administered by the private 


physician without effect and the patient was 
admitted to the Los Angeles County hos 
pital where he wes found to be list- 
abnormal noted 
Hemoglobin was 13 gm., red 
blood cells 5 million per ¢c.mm blood 
cells 20,000 with 70% polymorphonuclears 
22 lymphocytes, and 8% monocytes. A blood 
culture grew S. typhosa. On the 9th day of 


very 
less, but no findings 


on the chart. 


were 


white 


illness careful search revealed rose spots on 


the abdomen and on the chest, after which 


afebrile. 

3. R. A., Lacu. No.727280, a 6-year 
old Caucasian boy, attended a picnic o1 
June 30, 1940. On July 15, 1940, he com 


he was 
CASE 
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plained of vague aches and pains in his 
legs and his back. His temperature was 


found to be LOL” I 


ind around and on the 3rd day of his ill- 


He continued to be up 


ness i 


had a bout of diarrhea accompanied 


with mild ep Still he 


continued 


gastric pun 
to be up ind to play with his friends. In 
the second week of the illness he lost his 
ippetite ind became constipated. \ physi 


ian found a temperature of 101°F. and 


ent the boy to. the hospital The patient 


been immunized against tvphoid 


lever 
ination at the hospital revealed 
well developed, well nourished boy Iving 
juietlhy in bed without complaints. Tem 
perature was 100° F., pulse 88 per minute 
There were increased breath sounds noted 
ver both hilar areas posteriorly, the abdo 
nen was slightly distended, and there were 
1 rose spots. The hemoglobin was 13 gm.., 
the white blood cells numbered 8500 per 
with 509 polymorphonuclears and 
50% mononuclears. Urine analvsis was nor 
ll. Serum agglutination tests revealed ag 
lutination for S typhosa in dilution up to 
1280 Slood cultures. stool cultures ind 
rine cultures were negative. The patient 
is entire] isvinptomratie and his tempera 
re became normal within 3 davs 
\ itgenogram of his chest was normal 


Comment. The present study bears 
ut the experience of older clinicians 
that in epidemics of typhoid fever 
( hool children frequently complain ot 
ague abdominal symptoms without 
ver missing school. That this also hap- 
ens in endemic areas is demonstrated 
n this analysis. If careful histories are 
iken, most of the characteristic symp- 


ys of typhoid fever are found to be 


resent, particularly diarrhea,  con- 
tipation, abdominal discomfort and 
istention, chills, cough, and head- 


hes Prompt laboratory proof should 
ien be sought. 
Of Stuart and Pullen’s? 360 cases of 


phoid fever, slightly more than 1/3 


curred in children. However. these 
riters make no mention of the fact 
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that the disease may run a short and 
mild course in the young. 

The present authors found that one 
of the main reasons for delayed diag- 
nosis was the normal or elevated white 
blood cell count. Dowling! states that 
the leukocyte count is rarely above 
10,000 per c.mm., unless complications 
such as hemorrhage, perforation, pneu- 
monia, phlebitis, cholecystitis, or un- 
related infections, such as furuncles or 
abscesses, are present. While generally 
true of adults, this was not borne out 
in our patients. Only 1 patient had an 
abscess on admission and all patients 
recovered promptly. Stuart and Pullen 
found white cell counts ranging from 
1200 to 20,000 cells in apparently un- 
complicated cases. Thev also usually 
found a_ transient the 
blood cell count during the first 10 
davs of the disease in their review of 


rise in white 


560 patients. 

The listlessness and somnolence ob- 
served in the authors’ patients was a 
verv. constant and should 
point to the correct diagnosis. 

Summary and Conclusions. 1. Of all 


cases with proved tvphoid fever ad- 


symptom 


mitted to the Communicable Disease 
Unit of the Los Angeles County Hos- 
pital between 1938 and 1948, 11.37% were 
found to run a short course of their 
disease characterized by mild symp- 
toms, little rise in temperature, and a 
normal or elevated white blood cell 
count. 

2. These cases of short duration 
averaged 10 days of fever and were 
predominately in children or young 
adults. 

3. None of these patients had been 
immunized against typhoid fever. 

4. All of the patients recovered and 
there were no complications. 

5. The paucity of symptoms and the 
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absence of leukopenia were mainly 
responsible for the delay in diagnosis. 

6. Listlessness and somnolence were 


present in all of these cases. 


FEVER OF SHORT DURATION 


‘¢ Typhoid fever in the young may 
run an atypically mild course. The 
implication 


epidemiologic of these 


findings is self-evident. 
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NPH INSULIN IN DIABETIC PATIENTS WITH COMPLICATIONS 
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In diabetic patients having compli- 
cations of surgical or medical nature, 
the use of protamine-zine insulin alone 

venerally unsatisfactory for mainte- 
nance of adequate metabolic control. 
The rate of absorption of insulin from 
subcutaneous depots of standard pro- 
tamine insulin preparations is too slow 
to respond to the physiologic needs of 
the situation. Likewise, in the unstable 
liabetic patient, protamine insulin does 
not handle the postprandial metabolic 
load. Mixtures of regular insulin and 
rotamine-zinc insulin have been wide- 
ly employed in recent years because of 
616.17 The authors’ 
xperience with insulin mixtures in the 


these deficiencies?" 
omplicated diabetic patient has been 
ivorable. 
Insulin requirements are increased 
and other 
Increased 
circum- 
tances may be the result of: a) activa- 
m of the adrenal cortex with release 
steroid hormones which reduce glu- 


tever, surgery, trauma, 


mcomitant disease states. 


quirements under these 


se tolerance and antagonize the ac- 
m of insulin; b) elevation of tempera- 
re which rate of cellular 
increased destruction of 


increases 
etabolism: c) 
sulin by proteolytic enzymes; d) de- 
eased hepatic cellular function in 
formation and Any 
e or several of these mechanisms 
L\ operate in the presence of infec- 
n, gangrene, or surgery. The pur- 


cogen release. 


* Supplied by E. 


R. Squibb and Sons. 


pose of this paper is to evaluate the 
NPH_ insulin® in the 
of these complications. 


use ot presence 

The development of a new modified 
protamine insulin (NPH) during recent 
vears has emerged from the efforts of 
McBryde and Roberts!’, Peck!*'4, and 
Colwell’. A suspension of crystals of 
protamine-zinc insulin was prepared 
by Krayenbihl and Rosenberg®, from 
which is produced a solution contain- 
ing no uncombined protamine, prac- 
tically all insulin activity being in the 
crystalline precipitate. The physical 
characteristics of this preparation are 
discussed by Colwell*, Peck'*, and 
Izzo®. The time-action blood glucose 
with NPH_ insulin 
(Neutral Protamine Hagedorn) closely 
resemble those of 2:1 mixtures of regu- 
lar and protamine insulin as deter- 
mined by Colwell*, Dolger*, and Izzo®. 
Problems in the manufacture of a 
stable form of these protamine-zinc 


curves obtained 


insulin crystals in neutral suspension 
have been solved. 

Reports concerning the use of NPH 
insulin in several groups of patients 
have appeared**:7-5:1118, For the most 
part these dealt with the 
treatment of uncomplicated diabetics, 
young diabetics®'*, or pregnant dia- 
betics'*. 

The present study was conducted 
in hospitalized patients all of whom, 
with one exception, were admitted for 


have 


(179) 
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treatment of a complication of diabetes. 
NPH insulin was given to each patient 
during the period when the complica- 
tion important factor in 
the 


treated with regular insulin until the 


Was ali 


management. Diabetic coma was 
patient had responded to therapy, at 


which time NPH insulin was given and 


INSULIN 


IN DIABETIC PATIENTS 


the medical or surgical wards for treatment 
Phe of 
tomatic diabetes was provoked by the com- 
the f the 

insulin for 
It was con 
these 


state 


of various complications onset symp 


plications ‘in 8 cases; remainder ¢ 


had 


intervals of 6 months to 12 


patients received therapy 


yvear’rs 
sidered unnecessary to classify patients 
of their In the 


presence of the complicating processes listed 


as to stability diabetic 


ac 
| 
} 
50+ 
} 
4 
= 
M AM 3PM 7AM 
TIME 
Fic. 1.—Composite curve of 64 blood sugar curves obtained with 33 patients followin 
a single pre-breaktast dose of NPH insulin 
supplemented with regular insulin if in Table 1, metabolic aberrations fluctuat 


needed. This conversion to a depot, 


intermediately-acting form of insulin 


was usually accomplished within 72 
hours. 
Methods and Materials. The 33 patients 


used in this study included both initially and 


previously diagnosed diabetics admitted to 


more widely, and the response to insulin i 
more unpredictable, than in uncomplicate¢ 
diabetes. Thus these patients were r lativel 


unstable in their response to diabetic mat 
agement. 

In each patient the dose of NPH_ insulit 
necessary to control the fasting blood glucos 
was determined. This was accomplishe 


either by giving regular insulin as indicat 
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rABLI REPRESENTATIVE BLOOD SUGAR CURVES ON 33 DIABETIC PATIENTS 
RECEIVING NPH INSULIN 


Mean Venous Blood Sugar 


211 12S Sb Hyperthyroidism, pneumonia, diabetic coma 

" ISS \cute pyelonephritis, diabetic coma 

140 77 Abscess and cellulitis dorsum left hand (in 
cision and drainage 


147 14 Vulvovaginitis, diabetic coma 
119 15S Adenocarcinoma of breast. radical mastec- 
tom 
244 147 Excision condyloma accuminata 
INS Phimosis (dorsal slit), cellulitis, avitaminosis 
126 117 None Initial diabetes 
140 Gaangrene, cellulitis, osteomvelitis left foot 
smputation of leg 
144 Fransverse myelitis, paraplegia, cord blad 
er, evstitis 
my DIS ON 109 Right great toe abscess and cellulitis 
130 130 Calf thrombophlebitis, removal pessary (Le 
forte colpor leisis 
ou ISS 17S 173 Excision squamous cell carcinoma of hand 
120 19] 15a Severe diabetic neuropathy 
lis 204 230 147 Gangrene right Ist toe, diabetic coma 
i 100 112 sO SO Acute otitis media, chronic mastoiditis 
Is] 231 200 173 Hypertensive cardiovascular disease, myo 
cardial insufficiency 
( i] IS2 135 140 CGaangrene left leg, skin graft 
127 230 16S 1b Gangrene and osteomyelitis left foot (ampu 
tation 2nd toe and metatarsal head 
( 135 179 12 121 Varicose ulcer left leg (vein ligation 
ISO 365 PSS 110 Rheumatic heart disease, myocardial insuf 
ficienes 
151 124 Chronic cholecystitis, hypertensive cardio 
is¢ ular lise iim 
s 213 142 LOS Gangrene left 2nd toe (saphenous ligation 
304 224 Severe anxiety reaction 
122 10S Acute cholecystitis (cholecystectomy), leio 
myoma of stomach (gastrotomy 
20) Lo 17S 169 142 Carcinoma of pancreas, metastasis to liver, 
pulmonary infarction 
z. 14 171 166 120 Hypertensive heart disease with myocardial 
insufficiency, cataract extraction 
( 115 14 15S 124 Intertrochanteric fracture left femur (open 
reduction carcinoma of cervix with 
spread to rectum, rectal stricture and 
bleeding 
" 1337 247 176 143 Gangrenous ulcer of left heel 
( 161 ISS 222 151 Cerebral thrombosis, hypertensive heart dis- 
ease with myocardial insufficiency 
110 160 123 0 Gangrene of left foot (amputation left leg 
Dilatation and curettage, cervical biopsy 
24 203 1440 Choledocholithiasis, chronic cholecystitis, 


diverticulitis of sigmoid colon 


D 
SAM 
1 A.M 
IS] 
8 A.M 
( 
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for 24 to 72 hours to determine thx 


inate 24-hour 


approxi 
requirement of insulin, or by 


supplementing an estimated dose of NPH 
insulin with regular insulin as demanded by 
positive urine sugar determinations. When a 
single dose of NPH insulin seemed adequate 
1 series of venous blood glucose determina 


tions Was obtaine d at 7 00 A M > 
00 P.M., and 7:00 A.M. the 


] 


11:00 A.M.., 
following day 
curve Subsequent diurnal 
studied when the diet or the 
linical course were altered. By 


glucose 
fuctuations were 
such a pro 
cedure it was possible to evaluate the eftec- 
NPH control of the 
patient with compli itions 

NPH insulin, blood 
obtained 64 times in the 


T patients also received mix 


tiveness of insulin in the 
liabetic 

During treatment with 
olucose curves wer»re 
> patients. Sor 


insulins ima 


NPH in 


tures ol regular 


ind prot umnine 


globin insulin for comparison with 


sulin. These results are not discussed in this 
report The venous blood glucose determina 
tions were performe d by Nelson’s photom tric 
daptation of the Somogyi method!?. Fra 
onal urine sugar determinations were made 
laily at 7:00 A.M 11:00 A.M., 4:00 P.M 
and 9:00 P.M 

"No blood glucc curves were obtained 
until the patient was able to consume a 
weighed diet which was calculated on th 


basis of the nutritional needs in each instance 
In Patient 10 


dorsal vertebra 5 


who had transverse mvelitis at 


and urinary tract infection 


it was necessary to give a total of 3600 calories 
with 2.5 gm. of protein per kg. of ideal 
hody weight. Obese patients, on the other 
hand, were maintained on a hypocaloric diet 


In the entire group, the protein intake ranged 


from 1 gm. to 2.5 ¢ 


m. per kg. of ideal weight 


the carbohydrate intake ranged from 120 gm 
to 380 gm. [ nconsumed carbohydrate on the 
tray was replaced by orange juice at each 


meal. Adjustment of the carbohydrate dis- 
tribution was made whenever indicated. Fre 
juently a shift of 15% of the carbohydrate 
from breakfast to another time was desirabl 


because of positive urine sugar at 11:00 A.M. 


This will be discussed in greater detail 


Results. The values listed in Table 1 
represent the composite blood glucose 
curves obtained in each case. The in- 
sulin dose recorded is that which was 


being administered at the time of the 


test. The patients are arranged accord- 
ing to the amount of insulin received, 
but the size of the dose is not neces- 
sarily an indication of the clinical re- 


INSULIN 


IN 


DIABETIC PATIENTS 
sponse of the patient to the treatment 
Some of those requiring relatively small 
amounts of insulin had wide fluctua 
tions in blood sugar, for example, 
Patients 24 and 29. Such 


have a high blood sugar without insu- 


individuals 


lin but respond to the administration 
of small doses. The unstable patient 
presents the same problems from the 
standpoint of fluctuation and the need 
for close observation whether his in- 
sulin requirement is large or small. 
NPH insulin appears to be of value in 
the control of these patients. 
It will be noted that diabetic 


was included among the complications 


COMa 


in 4 instances. Each of these patients 
received initial treatment with regular 
insulin for several days. Upon recov- 
ery from acidosis they were given the 
NPH_ preparation while specific treat 
ment was being administered for the 
complication which precipitated aci 
dosis. Gangrene was responsible for 8 
of the admissions; amputation was nec 
these 


NPH insulin during the period of sur- 


essary in 3 of each receiving 
gical management. Infectious processes 


with fever and associated manifesta- 
tions were present in 12 patients. With 
the more serious complications it was 
often necessary to supplement NPH 
insulin with additional doses of regu- 
lar insulin during the first few days 
of treatment. In these cases, blood glu- 
cose curves were obtained when the 
acute process was subsiding. Cholecys- 
titis was present in 3 patients, on 2 of 
whom cholecy stectomy was performed 
and to whom NPH insulin was given 
through the period of surgical man- 
agement. Congestive heart failure was 
the complication necessitating admis- 
sion in 4. One of these suffered an epi- 
sode of cerebral thrombosis and on 
another a cataract extraction was per- 
formed following restoration of com 


pensation. 


— 

| 
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The 


satistactory 


NPH_ insulin was 
throughout the hospital 
course with the exception of Patient 21. 
In this 


give 


response to 


instance it was necessary to 
regular insulin together with the 
NPH preparation in the same syringe 
in order to postprandial 
blood sugar to more acceptable levels. 
The initial diabetic patient with no 
complications (Patient 8) was included 
as representative of the control found 
stable diabetic given 
NPH insulin. Her insulin requirement 
was 90 units per day initially, but this 
fell rapidly to 48 units within five days 

that 
which 
glucose curves ob- 


reduce the 


in a relatively 


remained at 
during 


of admission ‘and 


level until discharge, 
blood 
indicative 
control. 
Two methods for effecting better uti- 


lization of 


time the 3 
tained were of entirely ade- 
quate diabetic 
carbohydrate were em- 
ploved occasionally. It was noted that 
an improvement in the blood glucose 


curves was obtained following a reduc- 


tion in the breakfast carbohydrate ra- 
tion to 20% of the daily total. This has 
been necessarv in about half of the 
patients receiving NPH insulin. The 
redistributed carbohydrate may be 
given at supper and bedtime. Addi- 


tional regular insulin was added to the 
NPH dosage 5 patients mani- 
festing a high morning postprandial 
blood This would be 
equivalent to a 3 or 4 to 1 regular pro- 
tamine depending upon the 
mount of insulin used. It is interest- 
ing to note that, in these patients, the 
iverage fasting blood sugar dropped 
from 151 mg. to 130 mg., and the post- 
breakfast sugar from 249 mg. to 205 
mg. following this addition. Apparently 
regular retains most of its 
rompt action when added to the sat- 
irated protamine-zinc insulinate sus- 

There 


ulin 


daily 
rise in 


sugar. 


mixture, 


insulin 


been 5 instances of in- 
sensitivity 


have 
of the common local 
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urticarial type in this small series. In 
no instance h: is NPH insulin been dis- 
continued because of this. Throughout 
the study there occurred but 3 hypo- 
glycemic reactions to NPH insulin and 
these were characterized by weakness, 
sweating, and hunger. Two 
patients not included in the present 
study developed severe reactions to 
NPH insulin; one experienced a con- 
vulsion, the other 
with bigeminy. 
There has not been a complete fol- 


faintness, 


extreme weakness 


low-up on most of these patients. 
Those who have returned to the clinic 
have been maintained with normal 


with several 
exceptions, adequately controlled frac- 
tional However, blood 
glucose curves have not been obtained. 
It would be desirable to observe 
whether the activity of daily life out- 
side the hospital further reduced the 
postprandial blood glucose, especiz lly 
during the morning hours. Study of the 
blood glucose curves published by 


fasting blood sugar and, 


urine sugars. 


Gabriele and Marbel*:"", White", and 
others?7* in several large series of 
active and uncomplicated diabetic 


patients indicates that the effect of 
NPH insulin on the ambulatory groups 
is quite similar to that observed in the 
complicated hospitalized patient. 
Discussion. Important factors in the 
metabolic control of the diabetic pa- 
tient during surgery or infection are: 
the avoidance of water and electro- 
lvte occasioned by sustained 
glycosuria; the reduction ‘of nitrogen 
losses associated with protein glyco- 
neogenesis (by increasing utilization of 
carbohydrate), and the prevention of 
fat mobilization and acidosis with dis- 
ruption of enzymatic activity and dis- 
organization of intracellular biological 
processes necessary for recovery. These 
ends mav be achieved by insulin 
therapy and attention to nutritional 
needs. With respect to insulin, it must 


losses 


be provided in a form capable of 
prompt and effective action. The re 
sults of the present observations indi- 
cate that NPH_ insulin possesses a 
rapid phase of activity which is gen- 
erally adequate for use in diabetic 
patients with complications of medical 
or surgical types, and a prolonged ac- 
tion which tends to stabilize blood 
glucose levels throughout the 24-hour 
period. 

One of the criticisms against the 
new insulin is its failure to control the 
post-breakfast blood sugar in some 
patients*. The 2 procedures used to 
counteract this have been mentioned 
previously. The simpler usually 
effective method is to transfer 10 to 15% 
f the carbohvdrate from breakfast to 
in interval afternoon or bedtime feed- 
ing. Such redistribution is actually de 
sirable in the majority of cases since 
the peak of action of this insulin occurs 
in the late afternoon or evening hours 
and the tendency to mild hypogly- 
cemic reactions at these times is thus 
obviated. Occasionally it may be nec 
essary to add regular insulin to the 
svringe containing the NPH insulin to 
prevent excessive morning glycosuria. 
This has been required in 5 patients in 
the present group. It should be under- 
stood, furthermore, that NPH insulin 
does not act with sufficient promptness 
and intensity to be effective in the 
treatment of coma and severe acidosis 

One of the advantages of NPH in- 
sulin is that it permits early conver- 
sion from regular insulin. The benefits 
of early conversion to a longer-acting 
preparation are several. In the first 
place, the estimation of the insulin 
dose is simplified and the necessity 
for frequent injections is overcome ex- 
cept for occasional instances wherein 
supplementation with regular insulin 
is required. If the fractional urine 
sugars are positive following an inade- 
quate dose, additional regular insulin 
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is given at the respective meals and at 
3:00 A.M., if indicated. Should the 
fasting blood glucose be low on the 
dav a certain dose of NPH is given 
additional carbohydrate in the form of 
orange juice is administered several 
times throughout the day unless urine 
sugars become positive. Secondly 
standardization of the patient — is 
achieved earlier in his hospitalization 
during most of which period a depot 
insulin is administered. The initial dose 
of NPH insulin replaces the multiple 
doses of regular insulin upon which 
the 24-hour requirement is based. In 
changing to the NPH preparation, the 
largest dose in this study was 160 units 
given to 2 patients emerging from 
acidosis, no supplements of regular in 
sulin being required. Progressive de 
crements of these doses were pre 
scribed until the condition became 
stabilized and a maintenance dose was 
ascertained. Thirdly, the metabolic 
control appears to be less fluctuating 
when the intermediately-acting insulin 
is given early than when regular in 
sulin is emploved until convalescence 
is reached. It is the authors’ impression 
that patients can be stabilized ranidh 
and kept in control by this method. 
Several studies™:'4:'5 have compared 
the daily blood glucose curves obtained 
in patients receiving protamine insulin, 
globin insulin, and NPH insulin. The 
present observations have shown that 
2 to 1 regular, and protamine insulin 
mixtures in a ratio of 2 to 1 produce 
blood glucose curves of the same dura- 
tion and produce superior control of 
the postprandial blood glucose levels 
This suggests that in the future pro- 
tamine-zinc insulin may be largely 
supplanted by NPH insulin. 
Summary and Conclusions. 1. The 
value of NPH insulin in the control 
of diabetic patients admitted to the 
hospital for the treatment of variou: 


\ 


+] 


i 


in a few instances, it was necessary : 
to deduct 10 to 15% of the carbohvdrate patients with medical and surgical 


from breakfast in order to avoid ‘a high complications, and possesses advan- 


ostprandial rise in blood glucose, tages not found in other unmixed in- 
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nedical and surgical complications interval bedtime feeding. When this 


as studied. failed to effect a lowering of the post- 
2. The blood glucose curves indi- breakfast sugar, a small dose of regular 


that NPH i in was effective in; 
ited that NPH insulin was effective in insulin was administered in the sy ringe 


ie control of the postprandial blood with the NPH preparation. 


lucose as well as the tasting glucose 


3. NPH i in is a valuable prepa- 
vels in the majority of these patients. NPH insulin is a valu ible 
ration for the control of diabetes in 


his carbohydrate was given as an sulin preparations 
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THE original intent of this study of 
complement titer in rheumatoid arthri- 
tis was to find data that might prove 
valuable in our understanding of the 
role of immune phenomena in this dis- 
ease. Various investigators in the past 
have provided data leading to the con- 
cept that such phenomena are impor- 
tant. The first of these was provided by 
Billings' in 1912, who pointed to the 
frequent occurrence of streptococcal 
infections of th« upper respiratory tract 
in rheumatoid arthritis. Subsequently, 
Cecil? demonstrated in the sera of a 
large number of patients with well 
established rheumatoid arthritis a high 
titer of agglutinins against beta hemo 
lytic streptococci. Later  investiga- 
tors?:!® have reported on other abnor- 
mal agglutinating reactions of rheuma 
toid arthritis sera. These reactions have 
been identified as a property of the 
beta—gamma _ globulin portion of the 


blood prote ins!! 


and it is of possible 
significance that the major function of 
the beta—gamma globulins appears to 
be that of carrving the immune bodies 
of the blood®. 

It was, therefore, our original feeling 
that a study of the level of blood com- 


plement activity could possibly give us 
further information on the significance 
of these observations. If, during serial 
studies, we should observe falls in titer 
that correlated with disease activity 
we might assume that these periods 
were marked by great antigen—anti- 
body activity. This. sort of in vivo 
“hinding” of blood complement by 
antigen—antibody systems been 
demonstrated in experimental anaphy 
laxis!* and in various diseases known to 
be of allergic origin, principally acute 
nephritis? and serum sickness'*. How 
ever, as will be evident, our studies de 
not show this phenomenon. On the 
contrary, they indicate that disease ac 
tivity in rheumatoid arthritis is reflect 
ed by an elevated serum complement 
titer rather than a depressed titer. The 
effect of ACTH upon this titer ha 
been of further interest to us. 


Methods. CompLeEMENT Titers. Compl 
ment titrations were done on morning fast 
ing serum specimens, in each case the de 
termination being made on the same day 
the bleeding. The method is a modificati: 
of that described by Heidelberger’. The bloo 
was allowed to clot at room temperature fi 
the first hour, after which it was kept refri 
erated until the actual determination. TI] 


* Supported in part by a research grant from the Robert Breck Brigham Hospital, tl 
Asthma Fund, Harvard Medical School, and a U.S.P.H.S. research grant 
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SERUM CONTENT RHEUMATOID ARTHRITIS 


0% hemolytic unit of complement activity is 

lescribed as the amount necessary to pro 
ce hemolysis of half the cells in a system 
sing 0.5 ce. of a 2% suspension of sensitized 
eep cells, the cells being sensitized with 
units® of rabbit amboceptor. 

The unit of amboceptor is determined as 
llows: Serial dilutions of antisheep cell 
ibbit serum imboceptor) are made in 
and mixed in equal propor- 
ns with a 4% washed sheep cell suspension. 


eo 
iline solution 


0.2 cc. portions of these mixtures are 
en added 0.2 cc. of 1:40 high titer guinea 
serum, and the volume brought up to 
1.8 cc. with saline solution. The tubes are 
ubated 40 minutes, after which that tube 
owing complete hemolysis in highest dilu- 
n is considered to have 1 unit of ambocep- 
r. A dilution of amboceptor 1 times this 
strength is said to contain 4 units of 
boce ptor when used to sensitize an equal 
lume of 4% shee P red cells. 
(he sheep cells are stored in modified 
\lsever’s solution®?. Before use, they are 
ished 4 times in 10 volumes of. saline 
lution, then brought to approximately 4% 
suspending in 24 volumes of saline solu- 
n This is then exactly adjusted to 
10,000 cells per c.mm. (4%) by hemolyzing 
25 ce. portions with 5 ce. of distilled water 
1 so adjusting that the amount of hemolvsis 
es a reading of 186 on the Klett-Summer- 
1 photoelectric colorimeter. The density of 
cell suspension can be checked at inter- 
s by an ordinary red cell count. The cell 
pension is then sensitized by mixing it 
th equal volumes of amboceptor. The mix 
is allowed to stand at least 10 minutes 
om te iture before use. 
To 0.5 ex portions of these sensitized cells 
idded 0.5, 0.6 and 0.75 cc. portions of 
tablet dilutions of the unknown serum, 
volume adjusted to 2 ce., and the whole 
ibated 40 min. at 37° C. along with con- 
for nonspecific hemolytic anti- 
iplementary effects. At the end of this 
the tubes are removed from the bath, 
ited to 6 cc. with saline solution, the 


non-hemolyzed cells centrifuged off, and the 
degree of ‘he molysis in the supernatant fluid 
recorded on the Klett. This is converted to 
percent hemolysis by comparison with the 
average of 3 tubes showing complete hemo 
lysis with distilled water. From these values is 
calculated the value of the function y, 
where y equals percent hemolysis and the 
function is obtained from von _ Krogh’s 
formulal® describing the lysis of red blood 
cells by an immune system. The y values are 
l-y 
then plotted on logarithmic paper against the 
volumes of serum dilution used. These 3 
points fall on a straight line, and where this 
line crosses the value for y = 1 (this being 
l-y 
the value for 50% hemolysis), one can read 
off that volume of serum which would give 
exactly this degree of hemolysis. By defini- 
tion such a volume of serum dilution would 
have exactly one 50% hemolytic unit of com- 
plement activity, and simple arithmetical 
calculations allow one to express this strength 
of complement activity as 50% hemolytic 
units per cc. of original undiluted serum. 
Normal values generally fall between 80 and 
150 units. It is noteworthy that in following 
any particular serum, fluctuation in its com- 
plement value of +10% can be normally 
expected but beyond this range is usually ab- 
normal. 

SEDIMENTATION Rates. Sedimentation of 
red blood cells is reported as sedimentation 
index (normal 0.35), indicating the fastest 
rate of fall per minute in the Wintrobe tube. 
The method is that of Rourke—Ernstene!?. 

Cuoice or Test Susyects. As normal 
controls, healthy young men and women, 
primarily hospital personnel, were chosen. 
The rheumatoid arthritis patients represent 
a random choice of patients from the Robert 
Breck Brigham Hospital and the Peter Bent 
Brigham Hospital. Some of these had had 
their disease for many years, others for only 
a few months. All, however, had such active 


5 units of amboceptor were used for a short time with no apparent difference in the 


ulated complement titers. 


° 8.5 gm./L. NaCl, 0.575 gm./L. barbital, 0.8375 gm./L. sodium barital, 0.595 gm./L. 


\icCl,.6H,O, 0.0137 gm./L. CaCl,. 


Preliminary “rough” titrations are done on each new serum in order to determine what 
tion of the serum will be optimal for the subsequent, more exact “50% hemolysis”. To 5 
s containing 0.2 ce. portions of 1:10, 1:20, 1:30, 1:40, and 1:60 dilutions of the serum 
idded 0.2 ce. of the sensitized sheep cells, the volume adjusted to 0.8 cc. with saline, and 
th n incubated at 37°C. for 30 min. The tube showing 100% hemolvsis is noted and from an 


trary, predetermined scale the proper dilution for the 50% hemolysis is picked. 
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pr SS s to bring them to. the hospit | 


Incapac itated 


Results. In Fig. 1 is presented the 


range ol complement titers In Our nor- 


mal controls and_ in patients with 
rheumatoid arthritis. It will be seen 
that of 35 normals. only 1 had a titer 


above 150 


t had titers above 
hand, 


and only 
130. On the 


other among 31 


there 
150, and 14 


.eumatoid arthritis patients, 


were 10 with titers above 


ES, FAVOUR 
index is a much more sensitive method 


for. measuring disease activity than is 
the complement titer. 

The course taken by the complement 
titer in serial studies is illustrated in 6 
cases of rheumatoid arthritis in Fig. 3 


The patients were followed under the 


relatively constant conditions of pro 
longed hospitilization. They received 
the usual course of phy siotherapy gi\ 


en to all patients Gold. arsenic, and 


with titers above 130. The lower limit spray irradiation therapy were used 
COMPLEMENT IN RHEUMATOID ARTHRITIS 
TRIBUTION TITERS IN 35 NORMA 
Fastin 
NON 
° OMPLEMENT TITERS 
es TR N OF TITER N 31 RHEUM 
= 
5( 100 150 200 
COMPLEMENT TITERS 
I rang I complement titers in normal subjects and in patients with rheumat 
irthritis 
of complement titer was the same in as adjuncts in therapy in three 
both groups, 80 units. stances (F.F., V.S., and P.T.. resp 
That the complement titer does not tively), but in none of these was it 


sedimentation -rate as an 


parallel the 
index of disease activity is shown by 
the data plotted in Fig. 2. It will be 
that limit of 


normal for 


noted since the upper 


the sedimentation index is 
.35, almost all the sedimentation rates 
are elevated. third 
of the complement titers are elevated 
value of 150. Therefore, one 
onclude that the sedimentation 


However, onlv a 


above the 


would ( 


felt that there was a specific effect 
these methods of treatment upon tf 
disease process. Titers were perform 
on each patient from 2 to 4 times 
week. In no instance was there not 
a specific fall in serum complement 
titer which could be interpreted os 
evidence for disease activity. In ¢ 
instance (F.F.) there was a peak 
rise in serum complement titer foll 


SERUM CONTENT RHEUMATOID ARTHRITIS 


ing a biopsy under general ether this rise was barely beyond the limits 
anesthesia. This elevation completely of the usual variation in titer that we 
subsided in the course of 12 days. In have observed with our method of 
the patient F.H. a smaller but more assay of complement activity. 

prolonged rise in complement titer was The effect of ACTH on complement 
observed on the 33rd and 44th days of _ titer in 6 other patients, each of whom 
observation. This rise could not be was given one or more courses of 
correlated with any change in his therapy, is illustrated in Fig. 4 and 
clinical activity. Also it was felt that Table 1. In all but one, the course of 
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i. 2.—The failure of the complement titer to correlate with the sedimentation rate in 
rheumatoid arthritis. 
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kic 3.—Serial complement titers in six patients with rheumatoid arthritis. 
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weeks. It is 
the 
for 


lasted 3 


ACTH the rapy 


vident from an examination of 
that 
complement titer to fall during this 
illustrated 


an abrupt 


curves there is a tendency 


treatment. Furthermore, as 
in Fig. 5, there was often 
rise in complement titer immediately 
following ACTH therapy, with the re- 
lasting about 10 
returning to lower values again. This 
the 6 
which the depression of the comple- 


bound davs before 


occurred in 5 of instances in 


ment was 30 units or more. 

TABLE 1 THE EFFECT OF ACTH THER 
APY ON COMPLEMENT MITER IN 
RHEUMATOID ARTHRITIS 

Tit 

ky ( 

H. 110 70 

E.A 100 

H.A 210 170 

ISO 150 0 
125 ste 7 
I B | 120 120 0 
1S 150 15 
174 122 2 
100 14 
A. N 4 li 
i4 
0 hen 


Our 
finding of Rachmilewitz 
that 


which is 


studies confirm the 
Silber 
arthritis is a 


Discussion. 
and 
stein" rheumatoid 
disease 


demonstrable 


titer 


not associated with 


depression in comple 
ment On the contrary, there is 
a definite tendency for these patients 
to have titers higher than normal. This 
last is in keeping with recent studies 


by Fischel! 


importance 


who has emphasized the 
of such rises in compl 
ment titer in various active pathologi 
cal states 

The Ecker? in 


1946 on complement activity in infec- 


extensive study by 


tious diseases revealed the presence of 


low 


titers in manv of these cases. but 
the frequen v of elevations above nor- 


mal was also clearly pointed out. Fur- 


BAYLES, 


FAVOUR: 


thermore, he fractionated the compl 
ment activity into its four major com- 
ponents and showed that in those in- 
stances where lowered complement 
activity was present, there was a loss 
of “combining” On 
the other hand 


elevated, he 


components only 
where the total titer 
found that all the 
components of complement joined in 


was 
the elevation. Therefore, it would seem 
states there 


that in those active disease 
were two forces operating, those tend 
ing to lower total complement titer by 
binding the 


and those tending ty 
1] 
il 


“combining components 
total 


the compone nts 


raise the 
titer by elevating a 


Neither Ecker’s nor Fischel’s studies 
nor those of our own, shed light on 
the means whereby such elevation in 
total complement titer may occur. 
However, one might assume teleologi 
cally that it represents a nonspecific 


mobilization of forces that might be 
protective the 


challenging agents 


tor organism against 


This easv explana- 


tion fails completely however. to 
clarify the spec ific mechanisms involved 

In view of our finding that comple 
titer tends to be 
rheumatoid arthritis, it is not surpris 
ing to find that ACTH therapy often is 
titer. On 


might expect this fall merely as a con 


ment elevated in 


associated with a falling 


sequence of the reduction in the dis 
The 


bound of titer in the immediate post 


ease activity rather striking re 
treatment period would suggest a rapid 
state. Fur 


thermore, one is immediately struck by 


return of the active disease 
the similarity between the spike in th 
case of F.F., after her biopsy under 
ether anesthesia, and the spikes that 
these post-ACTH-treat 
ment periods in several instances. The 


characterize 


possible stress factors at play related 
to the biopsy are 


Yet 


easily appreciated 


there are certain data which 


suggest the possibility of there being 
a direct effect of 


ACTH on comple 


19] 
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Fic. 4 The effect of ACTH on complement titer 
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Fic. 5.—Complement depression and rebound in rheumatoid arthritis treated with ACTH. 
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ment protein, perhaps that of inhibiting 
its manufacture. For instance, the 
rather striking rebound of complement 
titer in the immediate post-treatment 
period is not maintained, but tends 
promptly to fall off again to lower levels 

Fig. 5). This would not be expected, 
if the rebound were due entirely to re- 
turn of disease activity. Also the fact 
that in the case of E.A. (Table 1) there 
was a fall in complement titer to values 
well below anything we have seen in 
normal healthy subjects is more easily 
explained if one assumes a direct ef- 
tect of ACTH on complement activity. 


The answer to this question will come 


». Enders, J. F.: Ibid., 23, 510, 1944 


Kellet, C. E.: Lancet, 21, 1262, 1936 


Med., 68, 1, 1948 


15. von Krogh, M.: J. Infect. Dis., 19, 452, 
16. Wallis, A. D.: Am. J. Med. Sci., 212 


Experimental Hypersensitivity in the Rabbit, 
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THE USE OF 


A CATION EXCHANGE RESIN IN THE MANAGEMENT 


)F THE FLUID RETENTIONS OF NORMAL AND TOXEMIC 
PREGNANCIES: PRELIMINARY REPORT 


By W. 
OBSTETRICS 
OF MEDICINE 


INSTRUCTOR IN 


Tne earliest sign of an impending 


toxemia of pregnancy is an excessive 


weight due to fluid retention. 
(his is produced by a retention of elec- 


trolyte ‘S, prince ipally sodium, and water. 


gain in 


Apparently there is an increased tubu- 
lay reabsorption of sodium in the kid- 
ney, which cre sodium 
This retained ion is stored in 


‘ates a positive 
balance. 
the extra vascular space with its bound 
water. The which 
initiates this pathological condition is 


exact mechanism 
but it has been shown con- 
lusively that if the 
restricted, the 


unknown 
sodium intake 

svndrome of fluid reten- 
ion can be prevented or reversed. But 
low sodium diets are rather unpalata- 
ble, and it difficult to 
young preg- 
necessary for 
dietary sodium 
rarely heed the 
hospitalization is 
requently necessary to protect them 
nd to instruct them in the preparation 
nd use of a low sodium diet. 
organic chemical 
ie cation exchange resins, 
ercially for 


1S exceedingly 
onvince asymptomatic 
that it is 
their 
the 


lant women 


hem to restrict 


ntake 


yhysician’s 


Because 


advice, 


Recently agents, 
used com- 
years, have been intro- 
iced into medicine. These agents per- 
iit the patient to ingest sufficient 
dium to satisfy the need for a palata- 
e diet, yet prohibit its absorption in 
tract. The resin 
Resodec®, is the 
ammonium form of 

ss-linked, polyacrylic (polycarboxyl- 


e astrointestinal 
this study, 
ytassium 


sed 
and 


* Resodec was supplied by Smith, Kline, 
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PHILADELPHIA 


A.B., M.S., M.D. 


UNIVERSITY 
PENNSYLVANIA 


SCHOOL 


ic) cation 
change 


exchanger. Its active ex- 
centers are thus carboxylate 
radicals which are attached to the sur- 
face of the resin. The attraction be- 
tween the resin and various cations is 
based on the size and electrical charge 
of these cations, as well as on their 
concentration. Since the molecular 
weights of potassium and sodium are 
similar, the differential exchange _ is 
based on the relative concentrations of 
The exchange power of 
the resin becomes active at a pH of 6 
and attains maximum capacity at a pH 
of 14. Because potassium is the only 
element, other than sodium, which is 
removed from the gastrointestinal tract 
in significant amounts by the resin, 
this ion is added sufficient quantity 
to compensate for the loss. The am- 
monium ion is added in order to pro- 
vide maximum palatability and also to 
act as a mild diuretic. 

It has been reported by Hay and 
Wood? that fecal sodium levels rise 
greatly, and urinary sodium levels 
diminish greatly, following the admin- 
istration of this potassium—ammonium 
resin. Moreover, reporting a private 
communication, these authors indicate 
that in rats the resin showed no toxicity 
through 2 generations, nor any appre- 
ciable fecal loss of trace metals; in 
humans, preliminary clinical work in- 
dicates that the resin does not interfere 
with the utilization of vitamins. Re- 
portedly, acidosis is not met except in 


the two ions. 


and French Laboratories, Philadelphia, Pa. 
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RESIN 


patients with severe renal damage’ 


The binding capacity of this resin is 
approximately 4% to 5 milli-equivalents 


per gram. The usual daily dose of 45 
gm. supplies about 24 gm. of ammonia, 
which is equivalent to the administra- 


tion of S gm. of ammonium chloride. 


Method. In this study healthy young preg 
nt won with fluid retention were ad 
tted the hospital. History and physical 
Xa na I reve iled no primary \ iscular 
renal disease in this group. Tests of serum 
total protein and A/G ratios were performed 
every patient in order to eliminate thi 
possibility of the edema being due to hypo 


N such cases 


were found. In 
the following determinations 


were 


cid, 24-hour urines for protein 
ind sodit complete blood counts urine 
nalyses easurements of fluid intake and 
utput I daily weight. After 24-hour 
nt d the investigation was started 
| I ven orally mixed with fruit 
uice in d f 15 gm. 3 times daily with 
ieals. Tl patients did not complain of its 
le sirable eftects were noted 
In rae iluate the action of the resin 
curately, the patients were divided into 3 
groups. Group 1 was the control group in 
] } itory patients were placed n 
ital diets containing 2 gm. of sodium, and 
resin 
Group 2 nsisted of umbulatory patients 
» W placed on hospital diets contain 
g2g f sodium and were given the resin 
Gl | sisted of 2 ambulatory patients 
pla ed on i hospital diet with 6 
) f sodium, and were given the resin 
1 he patients progress und response to the 


followed by daily measurement 


output, and urinary sodium 


excret 


Results. Group 1. (Conrrot Group 
The 2 patients in this group both fol- 
lowed the same clinical course. They 
had 


the 
termination of the study there was still 


small weight losses and at 


evidence of edema. The following case 


llustrates this: 


ld nullipara, gravida i, was 34 
with a nor 
120/60), urine 
ind pitting edema up to the 


veeks pregnant when admitted 


nal blood pressure 


negative 


knees. She had gained a total of 12% pounds 


She was placed on a 2 gm. sodium diet with 


IN MANAGEMENT OF FLUID RETENTIONS 


ambulatory 
[able | 
the p itient 


to be 
ippe if in 
Vimen, 


no resin and was permitte 
results ot her reg 
During the low salt re 


lost a total of 6% pounds bs pounds of which 


were lost in the first 24 hours ot hospitaliza 
tion After this immediate loss, her weight 
remained rather stabk As noted above, she 


rel 


yositive sodium and fluid 
testing period. Her 
stricted but not to 


fluid mobilization 


balance throughout the 
sodium intake had been r 


the level required for 


therefore, at the ten tion of the experi 
mental perl xd she still | lema. This dem 
mistrates rather cl irly the necessity Lor 
rigid reduction in oral sodium intake if edema 
fluid is to be mobilized lely by this ethod 

Group 2 (2 Gm. Soptum INTAK! 
WitH The seven patients in 


this showed © significant 


weight losses, marked urinary. diuresis 


group all 


progressively daily SO 


dium excretion. and the mobilization of 
all clinical edema. The 


thess 


follow ing 


demonstrates changes: 


{ 22-year old para ravida was 32 
weeks pregnant with a total weight gain ol 
16 pounds edema to the knees, blood 
pressure 130/74, and uw negative for pro 
tein. She was pla ed o1 h spit il diet in 
luding 2 gm. of sod was ambulatory 
and was started on Ke itter an initia 
24-hour control peri The results ippear in 
Table 2 

This patient lost a total of 15 inds in 
8 davs. She had a irked diures ind th 
sodium content r urine decreased 
significantly daily. At termination of the 
study ther wis nical evidence ot 
edema. In this instance bulk of the orally 
ingested sodium ppare ntly was bound by 
the resin and excreted in the feces. This pa 
tient demonstrates the practical value of the 


I 


resin in the management of fluid retention 
Sufficient sodium was per \itted in the diet t 
make the food palat ible vet the resin pro 


After the resin wa 
stopped the patient rained 


hibited its absorption 
pounds in ¢ 
slight 
toward fluid retention on 2 gm. sodium in 


take 


lavs. probably indi« tin tendene 


Grourp 3 (6-9 INTAKI 
Witru The 
group followed the 


The 


SODIUM 


RESIN ). patients in this 


same clinical pat 
these 


tern. course otf one of 


Lv 

—— 
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selected as an example is summarized mitted to be ambulatory, was placed on a 
is follows hospital diet containing 6 to 9 gm. of sodium 
P and was started on the resin after an initial 
4 29 r old para i, gravida ii, was 38 24-hour control period. The results appea 
ck pregnant, with a total weight gain in Table 53 
t 28 pe 2 edema, blood pressure On the unlimited sodium diet with the 
20/50, and a protein content of 150 ing. in Resodec, there was an increase in’ urinary 
t-how pecimen ot urine She was pel sodium output ind essentially no weight los 
TABLE 1 
lori 
ji Intake Sodiu Intal Sodium ino Urine 
86.9 mEq. 24 98 meg. 24 hr 
1] P20 750 $2 
l2 179 1620 2500 
l 17 1620 2500 
14 17S 1560 950 
79 1410 900 
178 1200 700 
rABLE 2 
Urine 
D Weigl Intake Outpe Sodium in 
195 mEq. 24 hi 
10 2190 ™ Resodec started 
208 2580 
22000) G7 
205 2166 2550 
14 205 1560 28500 
203 1900 Resedec stopped 
16 208 2400) 2175 
17 205 
IS 900 
04 1975 2150 
| IS 
PABLI 
/ uid rive 
D Wee } Intake Output Sodiun n rome Remar! 
2 192 Unlimited Na 
»-2 192 99 mEq. 24 hr 
ISY Redscedeec started 
190 
2-26 190 2930 2550 
19] 2410 5400 
2-28 190 1800 182 mEq. /24 hr 
192} 2550 1450 
19] 2940 1250 
-S 191} 211.2 mEq. /24 hr Resodec stopped 
on 195 2760 2500 
3-5 194 700 1550 72 mEq 24 hr 100 mg. Na 
191} 2210 1750 
7 7 190 17380 2400 
189! 1530 1550 
Ls 3-9 188} 2040 3740 127 mkq 24 hi Delivered 
t } } 1784 


Discharged 


j 3-14 1784 


As soon as the Resodec was stopped, how- 
ever, the patient gained 4% pounds in 24 
hours. Her sodium intake was then reduced 
to 400 mg.; and during the next 4 days, she 
lost 6 pounds. This demonstrates that, with 
an unlimited sodium intake, Resodec is not 
capable of binding all of the alimentary 
sodium; a certain amount is absorbed. The 4% 
pound weight gain in the 24 hours after the 
Resodec was stopped can. be attributed to 
increased sodium absorption and fluid 
tention. The 6 pound weight loss on the 400 
mg. sodium diet further demonstrates the 
value of the very low sodium diet and shows 
very clearly that the resins are not necessary 
in the management of fluid retention if the 
patient can adhere to a 400 mg. sodium diet 


Conclusions. Eleven patients with 
fluid retention of pregnancy were 
treated with a cation exchange resin 
the resin was not used in the treat- 
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ment of pre-eclampsia or eclampsia) 
From this investigation it appears that 
this resin permits the daily ingestion of 
2 to 3 gm. of sodium, with the sim- 
ultaneous mobilization of the excessive 
fluid which was retained in the tissues. 
No fluid mobilization was achieved 
with the resin when the patient’s in- 
gestion of sodium was unlimited, nor 
was fluid mobilization seen when the 
patient was sustained on the 2 gm. so- 
dium diet without the resin. Therefore, 
it appears that Resodec is a valuable 
addition to the present regimen and 
may prove to be of greatest value in 
the management of the fluid retentions 
of pregnancy in outpatients who refuse 
to adhere, or find it difficult to adhere, 
to low sodium diets 
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PULMONARY INFARCTION: A FREQUENTLY MISSED DIAGNOSIS 


MILLER, 


M.D. 


AND 


JAMEs B. Berry, M.D. 


LD partment of Internal Medicine 
and the 


fue diagnosis of pulmonary embol- 
m and infarction is not so simple as 
ot 
\lleged to present a rather typical and 


ost us have been led to believe. 


sistent svndrome, it is, to the con- 
rarv, often quite atypical and the con- 


ition 1s frequently overlooked. It is 


the purpose of this paper to call atten- 


m to these atypical cases in the hope 
it clinicians will become more alert 

the 
itment of this too often fatal occur- 


recognition and consequent 


nce, 
Reimann, writing in Cecil's “Text- 
book of Medicine,”*> states that the 


ms of pulmonary embolism with in- 


rection are: sudden piercing pleural 


in, dyspnea rapid in onset, cough 
th small hemoptysis, cyanosis, tach- 


and leuko- 


tosis. He further describes physical 


irdia, sweating, fever, 


lings to be localized friction rub 
| moist rales. Less than a paragraph 
levoted to reminding readers that 
all cases present these symptoms. 
[he majority of medical textbooks and 

el published literature offer equally 
briet of 
monary infarction which do not pre 


comment concerning cases 


t the “typical” picture'**’. 

‘atalities in Undiagnosed Infarction. 
hin recent months the authors have 
rved the deaths of 2 patients who 
without a definite diag- 
nois being made antemortem to ex- 
plein their death. Necropsy showed 
| to have massive pulmonary em- 
with extensive infarction of lung 


succumbed 


University Hospital, Ann Arbor 


University of Michigan Medical School, 
Michigan 


tissue. In each case the symptoms, or 
rather lack of symptoms, obscured the 
retrospect. These 
cases are presented here briefly: 


diagnosis even 


4 167352 
white female who was seen by her local 
physician at her home and referred here for 
study. Her chief 
fatigability and weakness of several months’ 
duration. 

Her past medical history was negative and 
there were no symptoms referable to any 
special body system. Physical examination 


was a 50-vear old 


complaints were 


was normal as were laboratory studies. 
Roentgenograms of the chest and gastro- 
intestinal tract were normal. The electro- 


cardiogram was_ interpreted normal. On 
the 4th hospital day the patient told 


that she could go home the following morn- 


as 


Was 


ing. Tentative diagnosis was psvchoneurosis 


On the morning of the 5th hospital day 
the patient told a nurse she felt short of 
breath even while at rest. A resident physi- 


cian saw the patient and she had no com- 
plaints except mild dyspnea. Physical exami- 
nation, including careful survey of the Jegs, 
was negative. Temperature was 99° orally 
and pulse was 110. She was seen later in the 
day by her attending phvsician and again 
no cause could be found for her complaint 
Although it was felt that was appre- 
hensive or excited about going home, it was 
decided nevertheless to keep her another day 
for observation. She slept fitfully with mild 
sedation. Nurses on early morning 
found the patient dead bed. 
was deferred. 

Postmortem examination showed a large 
embolus occluding the pulmonary artery 
supplying the right middle and right lower 
lobes with resultant massive infarction. There 
was no evidence of other organic disease. The 
heart was normal, as wes the brain. No origin 
for the embolus was found and it was as- 
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sumed to have arisen in the lower extremi 
ties 

Case 2. D. B 
white male with a 3-year history of exertional 
dyspni ind attacks of mild anginal pain. 
He was admitted to the hospit il for rest and 
evaluation. (¢ omplk te examination was essen 


127634) was a 70-vear old 


tially normal except for evidence of general- 
ized arteriosclerosis. His first 4 days in the 
hospital were uneventful 

On the morning of the 5th hospital day 
of partial bed rest he told the intern he felt 


very til but had no specific complaints. Th: 
following morning he still had fatigue ind 


anorexia also. A careful physical examination 


ind . 2nd electrocardiogram were normal 
He was seen frequently and was examined 
twice daily, but there were no other symp 
toms and no significant physic il findings. He 
died quietly 3 davs after his initial com 
pl int. The only significant finding was 

elevat 1 in the whit blood ell count fror 


10,000 to 17,000 and a slight elevation in 
puls. rate to 100 per minute 


Necropsy showed a pulmonary embolus 
with rensive intarction The ir\ ul 
teries showed some narrowing but no occlu 
sion \ all nodule in the prostate 
found to be malignant but no metastases 
wel n. Again the origin for the embolus 


was not found and again was assumed to be 


fro 

Analysis of Postmortem Examina- 
tions. These unfortunate experiences 
prompted this investigation. It includes 
a review of all cases of pulmonary 
embolism with infarction which were 
necropsied in the University of Michi 
gan Hospital over the 10-vear period 
between 1940 and 1950. A total of 124 
cases was available out of 4203 post 
mortem examinations. This number in 
cluded only those in which it was rea 
sonable to suspect embolism with in- 
farction as the immediate cause of 
death. It does not include a much 
larger number of cases in which 1 or 
more small pulmonary infarcts were 
found but which appeared to be 
merely incidental. Of this group of 124 
cases, 104 were selected as having his- 


tories, progress notes, and other studies 


sufficiently complete to give a clear 


picture of the patients’ course. 
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While the primary object was to 
study the atypical cases, a brief gen- 
eral discussion is also included of the 
entire problem. 

Little agreement is found in th 
medical literature on this subject. It is 
safe to say that pulmonary embolism is 
a much more common occurrence than 
It has been re 
ported by various authors as occurring 
in from 1 to 5% of all autopsies. Hun 
reports 5 


is generally thought 


ter’? reports 3.1%; 
in all postoperative cases; and other 
give figures in the same range*®. Ds 
spite advances in recognition an 
treatment, the incidence is actually in 
creasing, according to Rubin*®*. Thi 
increase is probably due to 1) advan 
ing age of the population; 2) mor 
surgical procedures in the aged, an 
3) more industrial and automobile a 
cidents with severe trauma to bone 
and deep body structures. 

It is a disease of later life with th 
vast majority occurring in persons Over 
10 vears of age. Obese persons ar‘ 
more Sus¢ eptible and cardiac and post 
likely victim 
There is no predilection to either sé 


operatin e patients are 


The age and sex distribution in th 
present series are shown in Table 1] 


rABLE 1. AGE AND SEX DISTRIBUTIO\‘N 
IN 104 CASES OF INFARCTION 


Ao \ Sen No 
20 1] 
20 to 30 5 Male 54 
30 to 40 19 Female 50 
10 to 50 39 
60 30 


While most reports list elderly pe 


operative patients as leading the list 
11 


casualties, Hampton"! reports 370 


topsied cases with only 40% in surgi 


patients, 30% in cardiac patients. 

30% in noneardiac subjects. To show 
the ‘high incidence of simple phle! 
thrombosis, which may of course le.d 
to embolism, Réssle?? performed 


t 
h 
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utopsies with examinations of the 


deep veins of the leg and found 27% 


f all patients over 20 years of age had 
such involvement. 

Oricin or Most emboli 
ausing infarction in the lungs arise 
trom the deep veins of the legs. Hun- 
ter reports that 45% of all fatal pulmon- 
from the Bauer® 
roes further with phlebographic studies 
ind reé ports that 98% of all thrombi of 
in the veins of the 
Allen! states that 95% of 
from leg veins. Whatever 
it can be said 


iry emboli arise legs. 


the legs originate 
ilf muscles. 
mboli Come 
the true percentage is, 
that most emboli of consequence do 
in fact, 
venous sources from which 


irise from the legs. There are, 
few other 
enough to occlude a 
uulmonary artery can arise. The cham- 
ers of the heart and larger pelvic 


eins must, of course, be 


in embolus large 


considered. 
lhe origin of fatal emboli in the pres- 
Table 2: in 


location was 


ent series is shown in 


ises in which definite 

tt found the origin has been attrib- 

ted to the legs. This assumption could 
challenged, but unfortunately 

ne dissection of the extremities is not 

in this country. 


rou- 


racticed 


\BLE 2. ORIGIN OF EMBOLI IN 104 
CASES 

Origin % 
Lower extremities 61 
Mural thrombi in right side of heart 24 
li ic Vesse Is 9 
Inferior vena cavae 8 
Bladder and perivesical region 2 
Hemorrhoid 1 
Total 100 

SITE AND Type oF Lesion. The loca- 


tion of infarction in the lungs is of in- 
Table 3. Some 

servations have been made with ex- 
perimental emboli in an effort to see if 


est and is shown in 


there was a predilection to certain lung 


fields from different sites of origin. 


Si-inberg and Mundy** used lead shot 
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in the jugular veins of animals and 
found that while there was no pre- 
ponderance to either lung the majority 
of emboli found their way to the mid- 
dle and lower lobes. Smith and Aber- 
nathy** used lycopodium spores and 
clumps of tubercle bacilli in serum as 
emboli and selected different sites of 
injection with their rabbits in varying 
positions. They found that emboli from 
the upper portion of the body tended 
to lodge in the upper lobes ‘and that 
the lower lobes were usually involved 
when the origin was in the lower por- 
tion of the body. They postulated an 
incomplete mixing of the blood from 
the inferior and superior vena cavae 
which produced a layering effect caus- 
ing such a distribution. Their results, 
however, do not enable one to locate 
the site of origin by knowing the site 
of injury in the lungs. Suffice to say 
that, in the present series, the mi jority 


of lesions were in the lower lobes with 


the right middle lobe next in fre- 
quency. 
TABLE 3. DISTRIBUTION OF  PUL- 


MONARY EMBOLI IN 104 CASES OF 


INFARCTION 


Lobes involved Number 


of cases 
Right lower 27 
Left lower 19 
Right middk 11] 
Left upper 10 
Right upper 6 
Multiple 31 


Not all emboli produce infarction. 
Occlusion of a major branch of the 
pulmonary artery causes instant death 
in many instances and edema of the 
lungs will be the only pathological 
finding?®. Occlusion of medium-sized 
vessels is found to cause most infarcts. 
It should be remembered, however, 
that many small infarcts are not in- 
compatible with life, and often the in- 
volved lung parenchyma is restored 
through collateral bronchial circulation 


to 
he 
he 
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al 
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or recanalization In tact, infarction 
is said not to occur unless the general 
circulation, including the bronchial 


blood supply, is embarrassed, that. is, 
with such conditions as cardiac decom 
pensation and general debilitation?" 
rhe cause of death with pulmonary 
ind infarction is not clear], 
but 
vasoconstriction of the pulmonary ar 
terial bed 


vous control is important 


¢ mbolis 


inderstood in many cases reflex 


through sympathetic ner- 
Complica- 


cardiac failure 


also contrib 


tions such as further 
pneumonia ind abscesses 
ute 
Pathological 
the 


tentiol 


studies show “stuffing 
lung parenchyma through dis 


of the alveoli and capillaries 


with red blood cells and degeneration 


elements and coagula 


ilveolar walls? 


scular 


Ss of 


ot COrpt 


tive necrost 


ABLI CLINICAL DIAGNOSIS RI 


CORDED AS CAUSE OF DEATH IN. 104 
CASES OF INFARCTION 
Pul 14 
( fail 14 
\fvo ] fy 
Pnet f 
Bron ~ 
( lent 5 
Cong tal rt disease { 
Sul rial endocardit 
R 
1 
No diag 14 
104 


Diagnosis. The diagnosis of pulmon- 


irv embolism and _ infarction 


may at 
exceedingly difficult because 
the absence of signs and symptoms 
or the 


acute 


times he 


resemblance to other 


many 


clinical conditions. It has been 
said that the diagnosis of pulmonary 
infarction will be made in direct pro- 
portion to the index of suspicion of 
To illustrate the diffi- 


ind mistakes made in diagnosis 


the physic ian®:!?, 
culty 
Table 4 shows the final clinical impres- 
sions recorded in this series of patients 
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shown later at autopsy to have mas 
sive pulmonary infarction. In fairness 
to the clinicians it should be explained 
that the diagnosis of pulmonary in 
considered in 
but 


primary 


tarction was many oO 


these patients this chart records 
the 
listed as the immediate cause of death 
other than the 


which may be mistakenly diagnosed a 


only clinical diaynosis 


Conditions above 
pulmonary infarction are acute abdom 
inal episodes mediastinal emphysema 
spontaneous pneumothorax, bronchie 
tasis, and breast pain in women 

The 


embolism and infarction has been men 


classical picture of pulmonar 
tioned in the early part of this report 


From 104 cases the authors saw onh 


15 with these “typical findings. In 14 
of the cases of this series none of th: 
so-called classical findings were pres 
ent, that is 


dy a 


pleural pain, hemoptysi 


Table 


occurrence of the wel 


and friction rub 
summarizes the 


known triad of svmptoms: hemoptysi 


Iyvspre i. and chest pain 
ABLE 5. SYMPTOMS IN 104 CASES O 
FATAL PULMONARY EMBOLISM 
Dyspnea onh 2 
Pain and dysp1 20 
Hemoptvysis ind dyspnea but n pain 17 
Her pt SIS dysp 1 | 
Shock, “sudden deat} 
Hemoptvsis onl i 
None of al es t S 14 


The physical findings related to tl 
condition also may be quite misleadir 
but are usually more helpful to t 
clinician in making the diagnosis if 
is alert to the possible significance 
minor abnormalities. Rapid heart 
tion, mild dyspnea, and reduced blo 
often 


tions of pulmonary embolism and 


pressures are early manifest 
farction. These are expressions ot \ 
omotor shock and mav or mav not 
accompanied by other signs. Sync 


is not uncommon in pulmonary eml 
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ism and may be the first and only clue. 
The most this 
elevation of pulse rate. 
This was present in over 604% of these 
found to be the 2nd 
most common physic: al sign. The “clas- 

ical” friction rub found to be 
penile in only 9 of the 104 cases. The 
feel ‘that the 
friction rub is probably more common 
than but friction 
rubs often transient and one must 
Table 
the frequency of the various 


consistent finding in 


series was 
cases. Rales were 
was 
authors occurrence of 
indicates 


this figure 


listen at the opportune moment. 
6 shows 


TABLE 6. PHYSICAL FINDINGS IN. 104 
CASES OF FATAL PULMONARY EM- 
BOLISM 
Abnormality Number 

Pulse rate increase 60 
( he st rales only 5 
SS ind rales 
femperature elevation 18 
Dullness in chest only 10 
Decreased breath sounds 9 
Friction rub only 7 
Friction rub and rales 2 
calized leg pain 5 
Shock” without special signs 3 
No abnormalities 6 
phvsical findings. In 10 cases there 
vere no abnormal chest findings and 


there 
hysical findings whatsoever. 


n 6 cases abnormal 


were no 
studies 
in fact, be the onlv 
Leukocvtosis was by 


Laboratory are important 
abnormal 
far the 
most common and helpful finding in 
this series and this is recorded in Table 

Increased rate and 
levated bilirubin levels are known to 
weccompany pulmonary 


instances. 


ind may 


finding. 


sedimentation 


infarction in 
any 
The early picture may be one of pri- 
ary shock with of the signs 
nd symptoms on which a diagnosis of 
embolism and_ infarction 
Three patients pre- 
nted a picture of severe shock. In 
ldition 5 had a diagnosis of cerebro- 


none 


ulmonary 


iav be made. 
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accident as the cause of 
It has been pointed out by 
Roth** that the leading symptoms in 
those cases which resemble cerebro- 
accidents are due to severe 
with resultant cerebral 


vascular 
death. 


vascular 
hypotension 
anoxemia. 

The presence of pulmonary embol- 
ism and infarction should always be 
and carefully searched for 

1 patients who are generally not re- 
sponding well to treatment. Again this 
is of prime importance in elderly bed- 
ridden patients, both medical and sur- 
gical. These patients often have a sense 
of impending disaster and will be un- 
easy but give a_ reason*®, 
Younger persons with rheumatic heart 
disease auricular fibrillation are 
also susceptible to embolism as pointed 
out earlier by one of us*’ when it was 
shown that “pulmonary embolus was 
the most common immediate cause of 
death in these patients. 

Gold’ has stated that frequent and 
careful physical examinations and 
questioning of all patients would lead 
to many of this condition 
now being overlooked. The old adage, 
“a diagnosis never considered is never 
made”, was never more applicable than 
it is to this problem. 


cannot 


and 


diagnoses 


TABLE 7. LEUKOCYTE VALUES IN 104 
CASES OF FATAL PULMONARY EM- 
BOLISM 

Range No. of Patients 
0 to 5,000 4 
5,000 to 10,000 21 
10,000 to 15,000 28 
15,000 to 20,000 34 
Over 20,000 7 
Total 104 


Another line of investigation which 
offers promise for early diagnosis of 
thrombotic and consequent embolic 
phenomena is found in the work of 
Cummnie and Lyons’; Sandrock and 
Mahoney® and Kay et al.'". They in- 
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stigat the presence and levels otf 
rtain ustituents of the blood in 
ved clot formation. It such tests 
re fol i pl ictical, their use could 
id to the early recognition of states 
it re compatible with incipient 
hrombus tormation 
ELECTROCARDIOGRAMS. Most cardiol 
gists and internists agree that th 
ectrocardiogram is seldom of signifi- 


unt assistance in the diagnosis ot pul- 


onary infarction. The cardiologist is 
isl eed who will make a definite 
gnosis of puln infarct trom an 
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ind low to slightly inverted T waves in 


lead IL and in the 2nd of 6 precordial 


leads or low to inverted TO waves in 
lead lV. 
Wilson® states that to assist in the 


diagnosis of pulmonary embolism with 
infarction the electrocardiogram should 
be taken 
accident 


hours of the 
dilatation 


present It is 


within a few 


while acute and 


strain are recognized 
that the changes produced are trans 


ient and will be missed unless the trac 


made at the 


Johnston" 


Ing 1S time 


opportune 


insists that evidence of right 


S| 


lone. As 
it. is, and 
confirmatory 


LOC LTO 
examination, 
and 


nly. In this series of cases 15 out of 37 


iwoentven-ra\ 


all Su 


ogestive 


lectrocardiograms taken were re- 
ted as being compatible with pul- 
ir\ ntarction 
Phe electroc urdiographic changes 
re produced by acute dilatation and 


strain upon the right heart, or the so- 
alled icute cor pulmonale 


o White** and 


itter! 


According 
others. the character- 
shows prominence ot S 


in lead I; QO waves in lead III; 


bundle branch block be present before 
he will agree that pulmonary embolism 
is suggested by the electrocardiogram 

Other changes may also be seen, es 
pecially in elderly patients with his 
tories of insufficiency Ir 


t] 


hese 


corona;’ry 


patients a picture of myocardia 


I 
ischemia or even mvocardial infarctio1 
mav be present. ( hronic cor pulmonal 
disti1 


guished from those of acute cor pul 


will also give changes to be 


monale caused by pulmonarv embo 


ism. 


| | 
| 
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Brvant® states that the presence of 


tachycardia alone, without known 
cause, must be viewed with suspicion 
that in 


tients later proved to have had pul- 


ind many postoperative pa- 
monary emboli it has been the only 
clectrocardiographic change. 

\ tracing with changes typically 
produced by pulmonary embolism is 
1. It should be repeated 


of this type can be re- 


shown in Fig. 
that a 
ported as “compatible with” and not 
diagnostic of pulmonary embolism. 
ROENTGENOGRAMS. 


traci 


Roentgenograms 
a valuable aid in the diagnosis 
infarction, but 
again it usually gives confirmatory or 


otter 
ot pulmonary here 
suggestive evidence only. In relatively 
few cases will radiologists report a 
film 
farct of the lung. Their reports, too, 


chest as showing an outright in- 


ire usually worded as “compatible 
with” or “suggestive of pulmonary in- 
farction.” 


TABLE 8. ROENTGENOGRAMS 50 
PATIENTS WITH PULMONARY EM- 
BOLISM 

Compatible with pulmonary infarct 7 
Pneumonia 10 
Congestion 7 
Pleural effusion 5 
Parenchymal abnormalities 
undifferentiated 10 
Normal 1] 


In the series reviewed 50 roentgen- 
the chest were made after 
became ill with what was 
later proved to be pulmonary infarc- 
tion. Onlv 7 of these were reported to 


grams ot 
the patient 


be pulmonary infarction. In fairness, 
however, it should be stated that many 
f these films which 
vere of a quality not sufficiently clear 
o bring out details or minor changes. 
Others were reported as congestion. 
fluid, and hazy densities 
f unknown etiology. Table 8 shows 
he Roentgen-ray interpretation made 


were bedside 


meumonila 
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on these patients. It should be remem- 
bered, however, that pulmonary in- 
farcts are often complicated by conges- 
tion, pulmonary edema, abscess, and 
pneumonia. It should also be realized 
that changes noted in roentgenograms 
may not be evident for several days 
following lung injury. 

The monumental work of Hampton 
and Castleman'! in 1940 contributed 
much to the interpretation of chest 
findings by correlating immediate post- 
chest roentgenograms with 
findings. They arranged to 
secure 7-foot chest films of 370. pa- 
tients immediately after death with 
autopsy following. This study probably 
added more to the knowledge of direct 


mortem 
autopsy 


relations of changes shown by Roent- 
gen rays and anatomical changes than 
any Other. They concluded that there 
is no typical Roentgen-ray finding with 
pulmonary infarction. 
Thev state that massive infarction even 
may show no change except minimal 
pleural fluid. Infarcts, when evident. 
are sharp in outline, and these out- 
will film if 
ravs are projected through the greatest 
thickness of the infarct. Suffice to say, 
the film changes are seldom of the 
wedge shape alleged to be typical. 
Radiologists do believe, and rightly 
so, that they are often able to discover 
infarction 
known to the clinician. Their suspic- 
ions should certainly be heeded by the 
physician at the bedside and every ef- 
fort made to confirm this suspicion and 
start treatment as indicated. 
Prevention and Treatment. The 
treatment of pulmonary emboli with 
infarction falls into two inseparable 
classes—prophylactic and active. Since 
f an- 
divisions 


embolism and 


lines show on Roentgen 


suggestive evidence of not 


the almost universal acceptance o 
ticoagulant therapy these 2 
have become overlapping in many in- 


stances but by no means completely 


so. 
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Probably the most important aspect 
of prophylactic therapy is for the phy- 
sician to keep always in mind the pos- 
sibility of such a complication. Elderly 
patients confined to bed, cardiacs, 
postoperative patients, and __unfor- 
tunately the majority of bed-ridden 
patients, should be carefully followed 
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ture. or white blood count should be 
eved with much suspicion until a def- 
inite cause can be determined. 


Ochsner=" emphasized prophylactic 


treatment with a program of early 
ambulation, deep breathing exercises, 
ankle 


change in position, and general meas- 


extension exercises, frequent 


2, 


[he roentgenogram above, taken on a 60-year old white female, shows changes proved 


at autopsy to be a result of pulmonary infarction. The radiologist reported this as suggestive of 
g | gy 


pulmonary infarction and also pointed out that it could be due to pneumonia, congestion, 

neoplasm, atelectasis, or other causes. While this picture does suggest a wedge shape, it can- 

not be called definitely diagnostic. The patient also had rheumatic heart disease to complicate 
further the diagnosis for the radiologist. 


with this always dangerous mishap in 
mind. All such patients should be ex- 
amined at least twice daily, on morn- 
ing and evening rounds, for signs of 
early phlebitis. Patients should also be 
carefully questioned in regard to chest 
pain, dyspnea, and cough. Above all, 
any elevation in pulse rate, tempera- 


ures to prevent hypotension and slow 
ing of the circulation. Avoidance of 
heavy sedation, constipation, and ab- 
dominal distention is also advised 
Desiccated thyroid has been giver 
by some in the hope that circulation 


would be speeded. This last idea, how- 


S 
~~ 
ul 
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ever, has now been discarded by prac- 
tically all physicians. 

Powers** reported 1519 cases of 
major surgery with early ambulation 
postoperatively. He concluded that 
while the incidence of thromboembol- 
ism was not reduced, the fatal emboli 
were only '2 (0.5%) that of a similar 
group with ambulation at a much 
slower rate 

Before anticoagulant therapy was in 
use, the favorite method of treatment, 
both prophylactic and active, was ven- 
ous ligation, usually of the superficial 
femoral veins, but also at times to in- 
clude the iliacs and inferior vena 
cavae. These measures, while still in 
ise, are not performed nearly so fre- 
quently as they were 5 vears ago. 
Lillie, Buxton, and Duff'® critically re- 
iewed all cases of thromboembolism 
ver a recent 9-vear period and con- 
luded that, while venous ligation still 
held a place in treatment, the use of an- 
icoagulants was much preferred in the 

ist majority of cases. It was further 

meluded by Lillie et al: that venous 
gation was definitely indicated in 
ises where anticoagulants were un- 
sirable because of bleeding or con- 
irrent disease where these drugs 
ere dangerous (subacute bacterial 
leukemia, ' 
c.). For safe dicoumarin therapv_ it 
also imperative that adequate facil- 
es be available for determining the 
othrombin level. Combined therapy 


idocarditis aneurvsms., 


ith venous ligation and anticoagula- 
m, or the changing from one treat- 
nt to another, is sometimes neces- 
ry when thromboembolic disease 
resses subsequent to one form of 


tment, or if anticoagulation therany 
ist be stopped because of any of the 
isons listed above or for further sur- 
gry. The dosage and treatment pro- 
m using anticoagulants and/or ven- 
0.5 ligation is covered carefully and 
npletely elsewhere®®. In regard to 


anticoagulant therapy alone, 
reports excellent results with intra- 
venous injection of heparin given 
promptly after an embolus or infare- 
tion is diagnosed. He reports a series 
of 149 patients with pulmonary infarc- 
tion with no fatalities, whereas 20% of 
his control group died. 

De Takats and Fowler® advocate the 
immediate use of atropine and papav- 
erine to reduce vasospasm and bron- 
chospasm. This allegedly allows the 
patient to survive with the aid of col- 
lateral circulation until other therapy 
can be instituted. 

Pulmonary embolectomy been 
practiced by some thoracic surgeons, 
most commonly in the Scandinavian 
countries. Other measures, but none 
the less important, such as oxygen, 
general supportive and shock-combat- 
ing treatment, are frequently advised. 

In the authors’ opinion one of the 
most promising methods of treatment 
is prophylactive anticoagulant therapy 
in all patients considered particularlv 
susceptible to thromboembolism. Al- 
though this plan of treatment is. still 
in the experimental stage, it does ap- 
pear from early reports that such a 
program reduces the incidence of em- 
bolic phenomena. Duff and Linman’, 
Harvey and Finch 7, and others have 
reported such series with encouraging 
results. It must be admitted. however. 
that as yet no completely satisfactorv 
method either of provhvlactive or of 
active treatment has been found. 

Summary and Conclusions. 1. Atten- 
tion is called to the manv_ instances 
of pnulmonarv embolism with infarction 
which do not present the “typical” 
clinical picture and are consequently 
misdiagnosed. All autopsies over the 
past 10-year period were reviewed 
from records at this hospital, a total 
of 4203. 

2. It was found that only 15% of the 
cases selected presented the “typical” 
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picture as described in most textbooks. ture, is presented with emphasis or. 
\n almost equ ul number Was found to the any aspects ot this disease which 
have died with this complication with —s nikal the physic ian in the diag 
out any really conclusive symptoms o1 = 
; nosis and treatment of pulmonary em 
3 A general review. from the au boli with or without resultant) intare 
thors experience and trom the litera tion 
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EVALUATION OF A SIMPLIFIED THROMBOPLASTIN EXTRACT 
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DENATALE, Ph.C. 
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rom the Departinent of Medicine 
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ANTICOAGULANT therapy has become 
the accepted method in the treatment 
Dicuma- 
rol is still the anticoagulant most wide- 
used It 
jinemic effect which is determined by 


thromboembolic diseases. 


exerts a hypoprothrom 
neasuring the rate of prothrombin con 
More specifically, the 
tage method of Quick and those tests 
vith modifications of Quick’s original 


eTsion one- 


iethod are the ones most frequently 
sed! 2 
These tests of prothrombin conver- 
on are dependent upon uniform con- 
tituents, with one exception, namely, 
hromboplastin. Each prepared batch 
{ thromboplastin varies in potency 
nd, in storage, even under ideal con 
itions, undergoes changes in potency. 
o simplify the test, increase its accur- 
vy, and eliminate dangers resulting 
mm inaccurate tests of prothrombin 
a thromboplastin with the 
llowing properties is desirable: 1) 


nversion 
ibility under ordinary conditions of 
nperature for an indefinite period of 
ie; 2) ease of preparation; 3) ex- 
ction which is not costly or laborious, 
is eliminating many possibilities of 
rs; 4) a readily discernible end 
nt with plasma; 5) usable immedi- 
lv by the addition of diluent only, 
the time-consuming 
practice of extraction in 
laboratory. Such a 


s eliminating 
costly 


h individual 


thromboplastin would eliminate weigh- 
ing, the process of extraction, and the 
addition of calcium chloride. this 
tvpe of thromboplastin could be made 
could be used 


available dicumarol 


safely and readily in all hospitals anc 


under circumstances which are now 
prohibitive. 

In 1940 Souter, Kark, and Taylor’, 
using the method of Flosdorf and 


Mudd*, lyophilized a saline extract of 
fresh rabbit brain prepared according 
to the technique of Quick?. This dried 
material was kept at room temperature 
without loss of potency for 10 weeks. 
When the dried material was diluted 
to the original 
plastin solution was obtained which 
was equal in strength to a freshly ex- 
tracted contrast to 
freshly extracted thromboplastin which 
temperature, 
begins to lose potency within several 


volume, a_thrombo- 


one. This is in 


when stored at room 
hours. 

\ desiccated thromboplastin extract 
containing ionizable calcium and sodi- 
um chloride has recently been investi- 
gated in our laboratory.° To this 
thromboplastin is added distilled water 
and this reconstituted extract is then 
ready for use in the usual prothrombin 
tests. The desiccated thromboplastin 
gives a sharp end point both with 
whole plasma and the dilute 12.5% 
plasma. It possesses all the properties 


Prepared under the name Simplastin by Chilcott Laboratories, Division of the Maltine Co. 
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of the ordinary form of thromboplastin 
which is extracted daily, plus the most 
desirable property of stability under 
changing temperature conditions. 
Methods and Results. Normal plasma 
laboratory at 37.5°C. had a 
whole plasma prothrombin time of 16.8 


In 


seconds plus or minus 1 second, and 
the 12.5 


time of 42.0 seconds plus or minus 2.5 


plasma had a prothrombin 


with desiccated thrombo- 


Serial 


seconds 
normal 
the 


dilutions of 
that 


plastin 


made SO 


NATALE, 


MOTTRAM: 


for 2] days: 1) room temperature, 20 


1) 37.5° C. This is represented graphi- 
cally by Fig. 2. Variable temperature 


effect 
upon desiccated thromboplastin extract 


conditions had no noteworthy 
when the prothrombin test per- 


formed on normal and dicumarolized 
plasma. Ordinary thromboplastin loses 
its stability within a few hours when 
stored under similar conditions 


Two batches of desiccated thrombo- 


plasma wer con- plastin were compart d with one batch 
\ 
‘ 
> 
< 40 50 60 0 90 
CENT oF ROTHROMB ACT T 


FI 1.—Prothr 


nlasti 
plastin 


mbin test performe d 


centrations ranged from 10% to 100% 
plasma, and the prothrombin test was 
performed on these plasmas with or- 
dinary well desiccated 
thromboplastin extract. The results of 
this comparison showed that desicca- 


as the 


tion caused no loss of potency, as seen 
in Fig. 1. Neither did it produce any 


unusual properties in the thrombo- 
plastin which would have become 
evident in serial plasma dilutions. 


Desiccated thromboplastin extract was 
stored under the following conditions 


on dilutions of normal plasma with 


ordinary thromb« 


ind with de S1C¢ ited thromboplastin 


of ordinary rabbit lung thromboplasti: 
by performing the prothrombin test o1 
dicumarolized plasma, as shown it 
Fig. 3. The results of this comparisor 
illustrate that the different batches o 
desiccated thromboplastin can be pro 
with little or no 
potency 

Lastly. 
extract was used to perform the pr 


duced variation i! 


desiccated thromboplasti 
thrombin tests on patients receivil 
heparin and dicumarol for the trea 


ment of thromboembolic diseases. 
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NORMAL 
PLASMA 
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Re 
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was found as adequate as ordinary 


rabbit lung thromboplastin. This ex- 


tract is now used by the authors in 
performing all prothrombin determina 
tions in their laboratory. From these 
results dicumarol dosages are de 
termined. It has been found that 
. prothrombin time twice the normal 


whole plasma time and a prothrombin 

time the 
} 

prothro nbin time 


tw normal 12.5 plasma 


indicate adequate 
tulant therapy with desiccated 


tin 


anticoag 


thromboplas extract. 


SIMPLIFIED 


THROMBOPLASTIN ENTRACI 


be 
lieved to be the thromboplastin ot 
the 


DOSSeSSES 


is 


cated thromboplastin extract 


choice in performing one-staygt 


It 


variable 


prothrombin test consist 


ent stabilitv. at temperature 


prolonged periods ot 


of the of this 


thromboplastin extract 


conditions for 


Because nature 


desiccated 


many costly and cumbersome steps 


are eliminated in preparation for th 
of the test. This leads to 


greater accuracy and simplicity, and 


performance 


Conclusion. In producing hypopro- should therefore be found invaluabl 
thrombinemia for the treatment of bv the clinician who treats thrombo 
thromboembolic conditions. the desic- embolic diseases. 
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DEARBORN 


oxon'* 


is now 76 years since Wilks and 
dk ( lared that the dysenteries 
ancient and evil repute held within 
a form of colitis with characters 


They wrote in 1875, “The 


ell 
its own 
m colitis is sometimes used as synon- 
ous with dysentery. Our usual lan- 
ize has indeed been too indefinite, 
incorrect, in speaking of all affec- 
is of the large intestine as dysen- 
c; for the true dysenteric process, 
iough in many features like simple 
rative colitis, yet is a disease hav- 
certain definite characters.” This 
ement is justly credited with being 
of the entity known 
hronic idiopathic ulcerative colitis, 


rigin 


now 


igh it was not a new thought. The 


MICHIGAN 


same Wilks in 1859 


to 
Saundby"™, had expressed the opinion 


according 


that the word “dysentery” did not cover 
all forms of ulceration of the colon. In 
the succeeding vears clinical studies 
have volume from the 
single case report of Allchin! in 1885 to 
a report published in 1950 embracing 
the life histories of 2000 patients seen 
at the Mayo Clinic in the years between 
1918 and 1937". The natural history 
of the disease is known, save for its 
then, a to 
test the agents and plans of therapy 
that have been employed. 

Medical management has had_ the 
longest trial. Its basie concepts have 
altered little through the vears, though 


mounted in 


origin. There is, measure 


Reviewed in the Veterans Administration and published with the approval of the Chief 


il Director. The statements and conclusions published by the author are the result of his 
tudy and do not necessarily reflect the opinion or policy of the Veterans Administration. 
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Phe 


the specific chemicals and_ biologicals 
changed with the times. indeed, 
“Treatment y appears to 
little effect on the disease 
Absolute rest in bed with slop diet and 
hot the 
diarrhoea severe, 


have 
untortunately 
have very 


opium and tomentations if 


and are very 
probably attord the best chance, but 
the prognosis is exceedingly grave.” So 
wrote White 


LS95 


1) I 
| alli 


on medical management 
With some refinements and a 
the 


acceptabl todav. By contrast surgeons 


Less YTAVe prognosis program is 


3} times changed their basic con- 


he rapy. 


have 

Their first was to as- 
to 

efficiently the colon by proximal colos- 


epts of t 


sist the physician irrigate more 


tomy: then to divert completely the 
intestinal contents trom the inflamed 


colon by transverse ileostomy: and 
finally, to cure by colectomy. A bold 
ind aggressive attitude toward the 
treatment of ulcerative colitis is in evi- 
nee among surgeons ot xperience 
this disease. It has risen in intensity 
ver 2 decades to culminate in the suc- 
cesstul total removal of the diseased 
colon at 1 operation for the relief of 
exsanguinating hemorrhage**. It is re- 
flected in the plea that ileostomy and 


colectomy be pe rformed earlier in th 


course of! 


the disease before complica- 


tions and irreversible organic changes 


that these 
often combined into one. 


occur, and separate opera- 
Are 
surgeons merely taking advantage 

lern technical skills? Or is the 


modern 
the patient really enhanced 


tions be 
the 


ot 


welfare ot 
thereby? The reluctance of the physi- 


ian to recommend surgical therapy 
tor his patient with ulcerative colitis 
has its origin in 2 beliefs borne out of 
past experience. One is that the imme- 
diate operative mortality is unreason- 


ably high: the other. that the patient 
with an ile 


cap greater than the disease had en- 


ostomy must suffer a handi- 


forced. Can these beliefs now be justi- 


fied? 


It is propos d to examine into all 


DICAL SCLENCI 
aspects ot the surgical treatment ot 
ulcerative colitis; its indications, its 


expectations, its hazards, and its ful 
fillment to the end that its piace in the 


present day management of chronic 
ulcerative colitis may be made clea 
The Accomplishments of Medical 


Management. It has been recognized 


from the first clinical descriptions ot 
the that 


primarily a medical problem 


colitis 
Handi 


capped by ignorance of the etiology 


disease ulcerative 1S 


and by the lack of a specihic agent fo 
ot 


has evolved aimed at 


treatment, a svstem medical man 


agement secul 
ing remissions, preventing relapse, am 
to normal. \ 
have stated, like 
management 
the 


so that no patient 


restoring metabolism 
Kiefer and Jordan‘ 

peptic ulcer, medical 
this disease must 


recognize pr 


pensity to relaps 


can be considered 


permanently cure 
while he is still alive and has his colo: 
It is pertinent to discover what med 
cal management has accomplished 

the way of preservation of life and tl 
prevention of disability from comp! 
of the diseas« It 
argued that the figures to be 
misleading since they represent expe! 


cations mav | 


given a 


among. th serious 


neecde ( 


ences only more 


ill who have | hospitalization 


least once, and ignore perhaps t 


ot 


colitis. That may be 


majority patients with ulcerati 
true, for the act 
is not know 


For the purpose of this discussion t 


incidence of the disease 
argument is not valid since it is in tl 
very group that surgical treatment 
its indications and must show its wo1 
in comparative values. 

The disease has carried with it 
inevitable mortality and a less well 


preciated but high degree of invalidi 


in its survivors. The death rate in 
earlier vears of recognition was trig 
ful. White™® stated in 1895 that 


prognosis was extremely grave. In f 


he said there was no convincing 


that 
was possible. 


dence y from the disease 
Allchin® gathered 177 
case reports of ulcerative colitis from 

London hospitals for the period 1883 
to 1908 and found that 55% had died. 
There has been recorded a steadily de- 
clining mortality 
effective 


recovery 


ever since due_ to 
control of 


disturbances, 


more associated 
and the ap- 
according to hospital records 
of less forms of the 
Mortality rates of the present day are 
represented by the 5% ot McKittrick 
and Moore", the 11% of Kirsner et al.4*. 
and the 17.3% of Warren 


mers’! in a collected 


metabolic 
pearance 


severe disease. 


Som- 
series of 1200 
is doubtful if 
y due to ulcerative colitis 
exceed 10% of those afflicted 
including with the 
fulminating form of the disease. 
there is a late lity. 
ported a 12-year survey of 72 patients 
in which there was an initial mortality 
f 20%, but 50% were dead in 5 vears, 
ind 66% were dead at the end of 10 
vears. The most important study of this 
tvpe_ is that of Sloan, Bargen, and 
Gage" upon the life histories of 2000 
atients. The at the time 
f diagnosis was 34 vears and the aver- 


and 


cases. Bockus!” says it 
the mortality 
should 
even those acute 


And 


Dennis*” re- 


average age 


ige age at the onset of the disease was 


{7 vears earlier. There was a 20-vear 
ufvival of 56% but a normal calculated 
0 year expectancy of life from age 34 


{ 83%. The most frequent causes of 
leath are peritonitis from free perfora- 
tion of the 
ia’, inanition, hemorrhage, 


“toxe- 
carcinoma, 
phritis, vascular thromboses, and ab- 
ess of the 10, 46,64 

Disability 
good medical management, is great 
invalidism, loss of 
inability to hold em- 
vment, annoving symptoms, curtail- 
nt of 


colon, pneumonia, 


liver and lungs 
from this disease, spite 
terms of chronic 

» from work, 
social activities, 


normal im- 


verishment by long periods of hos- 
al care, 


and periods of mental de- 


SURGERY 


Physicians of 
ence and those 


pression. lesser experi- 
less sensitive to their 
patient's way of life do not appreciate 
the handicaps imposed by the disease 
ulcerative colitis. Buzzard, Richardson, 
and Turner!’ studied 68 survivors of 
116 patients who had been treated over 
a period of 2 to 12 years. Only 12 were 
considered to be normal. They ob- 
served that although 80% were leading 
useful lives, nevertheless 80% 
fact afflicted with symptoms. 
and 


were 
Elsom 
made a comparative 
study of patients treated by medical 
and surgical means with a 1 to 12 year 
follow-up. Of 23 in the medical group 
there were only 14 survivors of whom 
but 2 were free of the disease, and 1 of 
these was totally crippled by arthritis. 
The 12 remaining patients were all 
under constant medical supervision, 6 
having had recurrences, com- 
plete invalids, and not 1 was capable 
of full productivity. In an evaluation 
of the medical management of ulcera- 
tive colitis Kiefer‘ found that among 
327 cases followed from 2 to 15 years 
the results were satisfactory in 46% and 
unsatisfactory in 54%. He concluded 
that in the milder forms the disease 
can be controlled in approximately 
two-thirds of the while in the 
more severe forms only one-third can 
obtain satisfactory results. Further, he 
believes that the remaining patients 
who are poorly controlled must either 
accept more or less disability, chronic 
invalidism, or death, or submit to sur- 
gical treatment. Kirsner et al.*° present 
a more hopeful picture in their study 
of the clinical course of ulcerative coli- 
tis in 100 patients selected for com- 
pleteness of data, length of period 
observation, and accurate information 
on present status. It was concluded 
that 6% were in a permanent remis- 


Ferguson*® 


3 were 


cases, 


sion, and that 47% were being main- 
tained in a “satisfactory” state of 
health. As an illustration of the eco- 
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nomic burden imposed by this disease, 
37 of the above 100 patients were in 
the hospital from 100 to 300 days, and 
> were hospitalized from 45S to 662 
day 3. The causes of disability are e@Vl- 
dent if one thoughtfully examines a 
list of complications that have been 
observed to occur in the natural course 
otf the diseas Surgeons are chal- 
lenged by these causes of death and 
the complications that lead to invalid 
ism or complete disability. They be- 
lieve surgical techniques provide the 
means of preventing these deaths and 
minimizing or abolishing the compli- 
cations leading to disability. In fact 
the only cure for the disease now pos- 
sible is colectomy. Payment is exacted 
in terms of an ope rative mortality, sur 
gical complications early and late, loss 
ot the colon, and permanent ileostomy. 
Is the price too greatr 

On The Surgical Treatment of 
Ulcerative Colitis. Historica. The 
surgeon was early called to assist the 
clinician in the management of these 
patients In the belief that the colitis 
was an infectious process and that the 
products of inflammation remaining in 
the colon were a source of poisoning 
by absorption, the surgeon was asked 
to provide a proximal vent through 
which the entire colon might be effi- 
ciently washed many times a day. The 
vent also offered a means of applying 
healing remedies to an_ inflamed 
mucosa. Stone® attributes the first 
cecostomy to Boas in 1903. In 1895 
Keith*® performed a right inguinal 
colotomy which he closed 1 month 
later after having attained success. 
With Weir’s*? introduction of appen- 
dicostomy as “a new use for the useless 
appendix” the 3 surgical methods of 
providing for simple and direct colon 
irrigations were complete. These meth- 
ods were fast losing favor by 1920 but 
had 1 last advocate in Kunath*? as late 


as 1936. 


The idea that diverting the fecal 
stream from the inflamed colon might 
favorably influence the disease may be 
credited to the physician White™, 
though he suggested that a high colos- 
tomy might in addition be used for 
flushing. This concept apparently 
gained adherents, for in discussing All 
chin’s paper? of 1908 Meakins empha 
sized this diversion as most impor- 
tant. Lockhart-Mummery violently dis 
agreed. About this time ileosigmoidos- 
tomy was applied as a diversionary 
measure, championed as late as 1925 
by Rienhoff, Jr.6t. As a result of dis- 
satisfaction with each of the above 
named procedures, and appreciating 
the value of rest to the colon in certain 
ulcerative and obstructive lesions, J. ¥ 
Brown! described in 1913 a technique 
of ileostomy by division and closing of 
the distal end. This marks the begin- 
ning of the modern operative treat- 
ment of ulcerative colitis. After learn- 
ing that ileostomy offered a measure of 
control of the disease and that man 
could live in health without function 
of his colon there followed an explora 
tion of the possibilities of cure by 
colectomy. 

The origins of colectomy in the man 


agement of ulcerative colitis are ob 
scure. It is difficult to assign the con 
cept or the first performance to an 
source. In a discussion of Garlock’s 
paper Cave pays tribute to the courage 
of Howard Lillienthal who, in 1900 
performed colectomy and ileosig 
moidostomy for this disease. Papers b 
Logan®!, Yeomans*®, and Strauss® a 
mention colectomy as having bec 
done, probably with restoration « 
bowel continuity. Payne’, Rienho! 
Jr.", and Jones*! indicated a_ pref 
ence for ileostomy over colectomy b: 
cause the latter ‘was too formidab!] 
The first total colectomy of record { 
this disease is that reported by Strau 
Friedman, and Block® in 1925. TI 
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present day use of colectomy for the 
cure of the disease and the rehabilita- 
tion of invalids appears to have been 
initiated by Rankin®®* who gave indi- 
cations for colectomy and who demon- 
strated that total colectomies were not 
formidable”. He advocated the 3 
stages in common use today: ileostomy. 
partial colectomy, proctosigmoidec- 
tomy. From this time, 1930, there has 
been a more widespread use of surgi- 
cal methods as the indications have 
broadened and become more sharply 
defined, as the operative mortality has 
decreased, and as the “ileostomy” pa- 
tient has ceased to be regarded as ac- 
cursed. 

Indications For Tleostomy. With few 
exceptions ileostomy is the first pro- 
cedure to be considered when surgical 
treatment is undertaken on any patient 
with ulcerative colitis. It is a momen- 
tous decision, for once made there is 
rarely any turning back. Instead, it is 
likely to be only the first step in 1 or 

ore operations that will result in the 
rrevocable loss of a part or all of the 
olon, with the patient dependent upon 
his ileostomy for the maintenance of 
life 

From a review of the literature it 
s impossible to provide a uniformly 
icceptable set of criteria for the selec- 

on of cases for operation. The 

igaries of the disease are such that 

e classification of the tvpes of disease 

not uniform and its phases are 
imed and defined at the convenience 
each author in the light of his own 
iowledge, experience, and prejudice. 
consideration of the indications for 
rgery let it be clearly understood 
it ulcerative colitis is universally 
nsidered to be a medical disease. 
d that no such patient is a candidate 
surgical treatment without trial of 
od medical management. The only 

‘sible exceptions are the emergency 
tes of acute perforation of the colon 


and massive hemorrage. The propor- 
tion of patients that have been judged 
to have complications or sequelae re- 
quiring surgical treatment varies wide- 
ly, from 5.5% to 39%, with an average 
of about 25%27:3649 The proportion 
will be higher, of course, when hos- 
pital patients alone are under consid- 
eration. Those indications commonly 
employed will be discussed under two 
headings to point up the time allowed 
for decision. 

Urcent Conpirions. 1. Acute Ful- 
minating Disease. This may be the 
initial attack or it may be a virulent 
exacerbation of the chronic disease. It 
is the most controversial of the surgical 
indications, for the mortality is great- 
est in this phase regardless of the type 
of treatment. It was natural that ileos- 
tomy should be tried in this desperate 
circumstance, usually as a last resort. 
Mortality figures for ileostomy must 
be read in this light, and deaths on the 
medical service will be corresponding- 
ly lower for this type of the disease as 
the responsibility is shifted to the sur- 
geon. Unfortunately. comparable rates 
on medical and surgical treatment of 
this phase are not obtainable. Advo- 
cates of ileostomy have been Dennis?" 
Garlock*®, Cave and Thompson", and 
the Lahey group****. The last have 
consistently urged ever earlier ileos- 
tomy before the patient must succumb 
to his disease regardless of operation, 
and before irreversible tissue changes 
have occurred. They are willing to ac- 
cept a relatively high mortality, though 
not rightly charged to surgery, in order 
to salvage a few. As one chooses to 
operate earlier in the course of the ful- 
minating disease he passes the point at 
which he can tell certainly whether the 
patient must die without ileostomy, or 
whether operation will ever be neces- 
sary. As Cave*® has pointed out, it is 
a difficult decision to make and there 
is a temptation to deny the indication 


216 PROGRESS OF 
because of the excessive mortality as 
Ault® and Brown, Gleckler, and 
McKittrick and state 
that in general few of these patients 


have 
Jones. Risley” 
have been saved by ileostomy but admit 
of exceptions. In any event, intensive 
trial to 
may be 


medical treatment is given a 
determine if a remission 


pected. Cattell and Sachs!” suggest 


that this trial last from a few days to 
a week. At least the trial period should 
the 
which a decision for or against opera- 


have a definite limit, at end of 


tion must be made". Experience at 
the Graduate Hospital has convinced 
Bockus" 


done in 


that ileostomy should not be 
acute fulminating disease: 
since discontinuing ileostomy in these 
medical deaths have been only 
10%. It is difficult to find 
statistics of comparable value for ileos- 
limited to this indication. They 
will vary from 23% to 50%%:12.28 


Cases 


mortality 


tomy 
and per- 
haps higher*®. 

From the evidence presented in pub 
lished reports, one may conclude that 
the mortality of ulcerative colitis is the 
greatest in this phase of the disease 
regardless of the type of management, 
that 
has not proved its superiority 
that 


surgical treatment by ileostomy 


ovel 
medical 


management, surgeons 


are divided in opinion as to the place 


the 
phase, and that ileostomy has appeared 


of surgery in acute fulminating 
to be life saving in some instances. 
Clinical judgment for or against ileos 
tomy in a given circumstance must rule 
at this time. 


later to the use of colectomy in 


be made 
this 


Reference will 


phase. 

2. Hemorrhage. Massive hemorrhage 
has the reputation of being a rare but 
highly lethal complication, in spite of 
Ricketts and Palmer’s® statement that 
it is frequent but never fatal. Surgeons 
have given it the most concern and, 
except for a rare dissent*, urge it as an 
treat- 


emergency surgical 


requiring 
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ment. Most commonly this is ileostomy, 
though experience has shown it to be 
unsure in the control of severe bleed- 
ing’®4, Direct attack on the colon it- 
self had 


cause of the prohibitive mortality of 


not been recommended be 


colectomy in these severely ill pa- 
tients'’. Ferguson and Stevens*® and 
MeKittrick and Moore®t now urge 
ileostomy first followed by colectomy 


promptly if the hemorrhage is not con- 
trolled. This is Lahey’s attitude backed 
by a report of successful total colec- 
tomy in this circumstance*’. In view of 
the demonstrated failure of ileostomy 
massive trom 


to control hemorrhage 


the colon in ulcerative colitis, and as 
consistent with surgical principles in 
the 


seem best to proceed with colectomy 


control of hemorrhage, it would 
as the initial procedure. There will of 
necessity be a high mortality rate, but 
lives will be saved therebv. 

3. Acute 


ness now exhibited in the treatment of 


Perforation. The same bold 


hemorrhage is apparent in the ap 
proach to the proble m ot free pertora 
the colon. It is 


tioned as an indication for surgery be 


tion of seldom men 
cause the patients are desperately il 
and operative procedures in the pres 
ence of spreading peritonitis have en 
joved a bad reputation. To indicate th 
prevailing impression concerning th 
prognosis of this complication a quota 
Bockus!”, 


no single finding, with the exception « 


tion is taken from “There 
carcinoma or perforation, which just 
fies a hopeless prognosis in every cast 
Cattel and Sachs!® also are resigned t 
the utter failure of either medical 

surgical treatment if perforation ar 
peritonitis have occurred. This is 

support of their plea for ever earli 
ileostomy in the acute fulminating d 
ease designed to prevent pertorati 
Ferguson and Stevens**® decry this 

titude and express an opposite view 
that they 


consider many of th 
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desperate cases too sick for anything 
but They present 2 re- 
ports in which not only free perforation 
but 
simultaneously. In these compli- 
followed upon ileostomy and 
were successfully treated by colectomy. 
In the ileostomy was 
performed but the bleeding continued, 
though the 
emergency colectomy was successfully 
wccomplished. McKittrick and Moore™ 
that immediate 


surgery. Case 


massive hemorrhage was present 
one, 
cations 


other, emergency 


pertoration sealed, and 


ileostomy should 
Ault® 
indication should be 
light of 
and the 
resections in the 


agree ; 
be performed but go no further. 
this 
ibandoned. In_ the 


believes 
modern 
surgical management evidence 
of successful colon 
presence of severely complicated dis- 
ease®6.49 a further trial of this radical 
method of 

1. Impending Perforation. Dennis**, 
Garlock*®, and Cattell and 
all present this indication with 
little definition. At times, while a patient 


is under medical management an acute 


treatment is in order. 
Cave! 


Sachs!” 


phase appears with signs of increased 
nflammatory activity in the colon and 
peritoneal irritation which may be in- 
terpreted as meaning “impending per- 
Most authors do not mention 
t, probably because it is intimately 
either with the acute ful- 
ninating phase or as a part of the 
ntractable and therefore con- 
dered under these headings. It is too 
| defined to bear separate considera- 


foration.” 
issociated 


phase, 


on. 
5. Obstruction. Localized or diffuse 
catrix may result in obstruction which 
emands prompt relief by surgical 
eans. 

ELECTIVI 
isease. By 
isily 


Intractable 
y definition this means not 
controlled cured and is the 


Conpirions: l. 


ost simple and accurate title that can 

given this indication that has the 
idest of interpretations and sends the 
ost patients to surgery. 


To Kirsner 


et al.“® it means the persistence ot severe 
symptoms during me vag al treatment. 
‘To Cattell and Sachs! is failure ot 
medical management so ber the patient 
is unable to pursue normal activity or 
gainful occupation. McKittrick and 
Moore*! describe a patient with intract- 
who is chronically 


able disease as one ’ 
ill, a semi-invalid, although ambula- 
torv. and unable to carry on with the 


of his or her 
spite of good care, 
continues to recurring acute or 
subacute exacerbations requiring fre- 
quent hospital admissions. To Ferguson 
and Welty** intractability means failure 
to show improvement on an adequate 


normal activities for one 
age, and who. 


have 


medical program, as measured by no 


fever, no sign of abdominal distress or 
colon irritation, restoration of weight 
lost, and ability to work and lead an 


Colcock** best 
Lahey 
group toward this less well defined but 
most frequent indication. “If a patient, 
careful medical manage- 
ment, is unable to carry on a reasonable 
degree of social and economic activity 
as a result of poor nutrition, weakness, 
abdominal or rectal discomfort, or un- 
controllable diarrhoea, he should be 
advised to have with or 
without a subsequent colectomy.” He 
further states that it should be con- 
sidered and usually should be advised 
for any patient no longer able to con- 
tinue productive work and who is in- 
capacitated for 3 months out of the 
vear. In speaking of medically intrac- 
table cases Bockus!® recognizes the con- 
tinuous type with universal colon in- 
volvement as the most difficult problem. 
He expresses concisely the reluctance 
of physicians to recommend surgery 
for intractability in these words, “The 
thought of a permanent ileostomy in 
a highly sensitive patient and the high 
morti rality following ileostomy and colec- 
tomy have caused us to withhold oper- 


normal life. 
expresses the viewpoint of the 


essenth lly 


in spite ot 


an ileostomy 
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ation in such cases and often a 
state of inactivity of 


been achieved.” The one negation of 


many 
the disease has 


this almost universally accepted, albeit 
elusive, indication comes from Bargen, 
who stated in a discussion of the report 
by Cattell Sachs!*, 
quently that 
directly proportional to the physician’s 
patience Intract- 
ever, an indication 


and have fre- 


said intractabilitv — is 
and long suffering. 
ability is rarely, if 
for surgical treatment.” Later discus- 
sion will show that the views of Bockus 
and Bargen are no longer tenable. 

2. Pseudopolyposis. Polypoid projec 
tions from the colonic mucosa have long 
been recognized as a by-product of 
extensive They 
were named pseudopolyps by Wood 


inflammatory disease. 
ward® in 1881, since they were inflam 
than true 
from 10% 
ulcerative 

but 
necessarily associated with long-stand- 


nature rather 
They 


patients 


matory 
adenomas occur in 


to 15 ot 
colitis!*™ 


with 


and are usually not 


ing active disease’. As evidence of the 


latter. however. pseudopolyposis has 
been 


consistently a surgical 


In the last 15 vears attention 


given as 
indication 
has been centered upon the re lationship 
existing between pseudopolyposis and 
carcinoma. That association will be dis- 
cussed as one of the indications for 
colectomy 
3. Severe 


Ab- 


ind 


Local Complications 
scesses and fistulas about the anus 
rectum, and abscess from slow perfora- 
tion of the colon are universally ac- 
cepted as requiring surgical manage- 
ment. Ileostomy is an indispensable 
adjunct to the purely local surgical 
procedure. Recently, Lahey 9? and Cat- 
tell and Sachs'® have re-emphasized 
that fecal which 
sionally results from anal inflammatory 


incontinence, occa- 


diarrhea. 


for 


changes due to. chronic 


should be 


ileostomy. 


made an_ indication 


1. Systemic Complications. These are 
more often included as evidences of in- 
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tractability and may not in themselves 
be indications for ileostomy. Arthritis is 
an exception in this regard because it 
the 


accompaniments 


is one of more common systemic 


and leads to great 


disability if the colonic disease is un- 


checked®*"' 


swelling of early arthritis is often dra- 


Relief from the pain and 


matic, and if control of the disease is 


obtained before bone changes occur 
crippling disability will be avoided"® 
must be 


lleostomy. in this instance 


regarded as only a stage in the cure by 
Bockus 


this paragraph in the 


well 
that 


severe 


colectomy. summarizes 
statement 
other 
medical complications traceable to a 
the 
problem 
Disease 


of all cases of ulcerative 


progressive arthritis 


infection in colon 


surgical 


focus of may 
become al 

5. Segmental 
to 15 


colitis this group has a relatively higher 


( omprising 


trom 5% 


proportion coming to surgery in th 
belief that the rather slow progressior 
left Cali be halted by 


surgical interference?®. It is discussed 


trom right to 


under indications for ileostomy fo 


convenience, and_ in sympathy wit] 


Dennis" view that if any 


surgery 


all is required, it is safest to begin wit] 
The 


cedure. howeve1 


ileostomy. more common pro 
is ileosigmoidostom 
and partial colectomy in either 1 or ° 
6 Crohn: Garlock, and Yarnis 
believe that all but th 


should be operate d 


stages!” 
most mild 
upon, and befor 
the disease can progress to involve th 


rectum. The limits of resection mus 


obviously be gauged by initial x-ra 


examination and gross inspection 


laparotomy. In contrast to Dennis 
who believes it is not possible to d 
termine if any part of the bowel 

normal by Roentgen-ray examinatio1 
Crohn et al.** state that 
graphic localization of disease in tl 
Catt 
and Sachs'® report the poorest resul 


roentgen 
accurate. 


large bowel is very 


of treatment to be in this group becau 
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ot the unsuspected presence of disease 
the 


clisease 


beyond limits of resection. Seg- 


mental remains, however, a 
valid indication for surgery in the ne- 
cessity to halt spread of the disease and 
prevent 

Indications for Colectomy. Twenty 
after Brown introduced trans- 


verse ileostomy it had become appar- 


years 


ent that ileostomy performed only a 
limited function in the management of 
colitis. It 
toxemia and brought on dramatic clini- 


ulcerative often relieved 
but it did not restore the 
colon to a functionally normal organ 
ind the 


ised®®. The last 20 vears have seen 


cal TeCOVCTY 


colon usually remained dis- 
the surgeon’s attention shift to colec- 
tomy as the desirable and perhaps nec- 
ssarv sequence of all ileostomies*”. 


McKittrick 


their indications for colectomy in the 


and introduce 
lowing fashion: “Following ileostomy 


patient will usually follow one 


f four courses: (1) There may be a 
rompt and complete disappearance 
f all signs and symptoms and_ the 
atient becomes and remains well in- 
lefinitely. (2) The initial response may 
¢ completely satisfactory for months 
r vears but at some later time there 
a reactivation of disease in the colon. 
\ few 
relief from the disease is incom- 
They better but not well. 
Finally, there is a group 
hich shows no apparent benefit from 
e ileostomy. Such patients usually 


patients are helped but 


are 
small 


ive the acute fulminating type of the 
sease which goes on to a fatal termi- 
ition or belong to the group with 
issive hemorrhage for whom further 
‘gressive surgery is indicated. If the 
yiective of the surgical treatment of 
cerative colitis is complete physio- 
vic or anatomic elimination of the 
sease, the indications for colectomy 
relatively clear.” 
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1. Life Saving. Massive hemorrhage 
and acute perforation of the colon 
have been discussed in the section on 
ileostomy. It has been shown that colec- 
tomy can be successfully performed in 
patients who surely would have died 
of these complications. The outlook 
is no longer so hopeless in these states. 
Recently, Gardner and Miller** have 
performed colectomy and ileostomy in 
| stage successfully in acute fulminat- 
ing disease. In 4 instances it has been 
total colectomy in 1 stage without mor- 
tality. It is not a form of surgical man- 
agement likely to come into general 
use for the nicety of judgement neces- 


sary in the selection of patients is not 


given to many, and the fine medical 
and surgical teamwork necessary for 
success is not always present. It is a 
hopeful however, of 
courage and skill in the refusal to ac- 
cept death as inevitable in certain of 
these cases, and acts from the sound 
premise that the only known cure of 
the disease is removal of the colon. 

2. Polyposis and Carcinoma. In 1932 
Boros" reported a case of carcinoma 
developing in ulcerative colitis and 
remarked that similar reports were 
scanty, though Bargen had found 20 
such cases at the Mayo Clinic in the 
vears 1916 to 1927. Until 1935 the 
Lahey Clinic'* had not seen an instance 
of carcinomatous degeneration in ulcer- 
ative colitis, nor had it been seen at 
the Massachusetts General Hospital®*. 
It is now recognized that carcinoma 
is a threat to any ulcerative colitis 
patient who has his colon and long 
standing disease. The stated incidence 
varies with the author's experience. In 
a collective review Lynn*? found it 
reported in from 0% to 3.2% of cases, 
the latter the incidence at the Mayo 
Clinic. The Lahey group now report 
that carcinoma was found in 7% of the 
patients operated upon and estimate 
that it occurs in 30% of the patients 


demonstration, 


il 
t 
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with the disease existing 10 years o1 
longer. They now urge colectomy in 
long-standing ulcerative colitis to pre- 
vent the development of carcinoma!”:*®, 
Carcinoma occurs with apparently 
greater frequency in the very young”. 
It is of a particularly virulent type, 
often multiple in origin, treacherous 
because the early symptoms and 
are masked by those of the 
associated disease. Control or cure is 


signs 


The relationship of pseudopolyposis 
to carcinoma of the colon is not so clear. 
It has frequently been suggested that 
the pseudopolyp ot inflammatory ori- 
gin transition to true 
adenoma and then progresses to malig- 
nant One_ infers 
that this is usually the reason in mind 
when pseudopolyposis is given as an 


undergoes a 


degeneration 


indication for colectomy**. There is no 
solid support for this theory. Warren 
and Sommers” state unequivocally 
that these inflammatory tumors are 
least likely to undergo neoplastic trans- 
formation and that no convincing case 
of this has been found. They further 
state that carcinoma develops in these 
patients by 1 of 2 Either 


from neoplastic mucosal polyps to the 


same degree as in the general popula- 
tion, or from regeneration of mucosal 
epithelium that proceeds until precan- 
cerous epithelial hyperplasia develops. 
True adenomas are found either sep- 
arately or in association with pseudo- 
oly 60% of the 
afflicted with carcinoma also have 
pseudopolyposis****. The incidence of 
carcinoma of 


Some colons 


ulcerative 
colitis is much greater than is to be 
found in the general population of com- 
parable age (say 5% as against 0.011%)’. 
From the facts as presented it seems 
clear that carcinoma of the colon, of a 
type difficult to control and appearing 
under circumstances making it difficult 
to recognize early, constitutes 


the colon in 


a clear 


MEDICAI 


SCIENCE 


and present danger to patients with 
ulcerative not wholly 
restrained. Pseudopolyposis is evidence 
and of 
excessive regenerative efforts, and also 
masks the presence of adenomas which 
true This 
indication is therefore justified. 

3. Failure of Ileostomy to Control 
the Disease. The disease may continue 
to manifest activity by 


chronic colitis 


of severe destructive disease 


are precancerous lesions*?. 


' one or more 
signs such as bloody rectal discharge 
inability to regain weight, anemia 
chronic skin infections, the appearance 
of arthritis or erythema nodosum, and 
thrombophlebitis. These may be con 
sidered evidences of intractability for 
which in reality ileostomy has been the 
first 
Exacerbations of 


stage in surgical management 


acute disease may 
occur and one such is considered at 
indication for colectomy to prevent 
serious complications which may cost 
the life of the patient 

Indications for Proctectomy. Local 
sepsis, scarring, stricture, polyposis 
indica 


tions for removal of the rectal stump 


and bloody discharge are all 
Where none of these signs exist it ma\ 
be preserved in the hope that it can 
later be used. If a specific treatment for 
should be found, 

few patients can thus be given a fun 


ulcerative colitis 


tioning rectum. 

Combined 
total 
tomy following a preliminary ileostomy 


Operations. 
colectomy 


One-stage 


and one-stage cole¢ 
have been successfully accomplished 
in the dire clinical states of massive 
hemorrhage, acute perforation of the 
colon, and acute fulminating disease 
It is not surprising, then, to find com 
bined operations used at a time of ele« 
tion. Ileostomy and partial colectomy 
have been performed together in con 
ditions with indications for colectomy 
with apparent satisfaction. The mor 
tality y cannot yet be 
determined from the limited experi 


and morbidity 
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ence, though Miller et al. 


instances without fatality. 


reported 24 
Obvious ad 
vantages lie in the clean, free operative 
field offered the 
hospital time offered the 


discovery has 


cdecreas¢ 
patient 
been that these 


rapidly and more completely from the 


patients recover more 


avages of the disease than after ileos 
tomy alone. The usefulness of the 
ombined procedure of ileostomy and 
partial colectomy will be known when 
urther experience makes apparent its 
limitations?! 29, 29,56, 

Vagotomy As a Method of Surgical 
Therapy. Mention must be made of an 
ntirely different surgical approach to 
he problems of ulcerative colitis but 
ie which is still considered to be in 


the experimental Dennis 
vid the mutilation and the 


innoying complications of the orthodox 


ope d to av 


urgical methods and has therefore em- 
ployed vagotomy. The sum and sub 
stance of this « xperiment to date can be 
n better 
quoting without comment the 
ions ot Eddy 
|. Within a maximum 3-vear fol- 
low up pe riod idiopathic ulcerative 
colitis and 


civen fashion than by 


conclu- 


regional ileitis respond 
favorably in a majority of cases to 
division of the vagus nerves. 

No patient should be subjected 
to vagotomy without critical evalu- 
ation of 4 factors which may _ be 
present; namely, massive hemor- 
fibrosis and loss of colon dis- 


tensibility 


rhage 
extensive ulceration, and 
long duration of the disease process. 

3 with existent 
for 5 vears or more display a less 


3. Patients disease 


favorable response to vagotomy than 
with 


commensurably 
duration. 
and objective improve- 
and yet there con- 
tinues in the colon an inflammatory 
reaction indistinguishable 


those cases 
lise ase of lesser 
Subjec tive 


ment may occur, 


scverc 


from car- 


surgeon and in the 


cinoma except by pathological eX 


amination. Such patients require 
colectomy. 

The vagotomized colitis sub- 
ject in whom previous g gastroduodenal 
disease existed displays decreased 
gastric motility for a longer period, 
and shows a more consistent result 
Hollander insulin test than 
does the peptic ulcer patient treated 


by vagal section. 


with the 


benefit 
by decreasing intestinal motility and 


5. Vagotomy appears to 
spasm. It also seems to interrupt 
cycle of nervous and emotional im- 
balance which is affecting the colon, 
and acts as if the distribution of the 
vagus nerves extended to the distal 
colon and rectum. 

6. If extended to an indiscriminate 
and  . case series this treat- 
ment will in some instances provide 
results. In the face 
of a incidence in 
colitis patients, election of a treat- 
ment method aimed at salvage of 


high carcinoma 


the colon requires critical evaluation. 
For these 
vagotomy 


reasons the procedure of 
v must still be 
in the investigative stage. 
The Mortality in Surgery. There has 
been great encour iwement the sur- 
geon in the marked lowering of mor- 


considered 


talitv rates for oper: ations in ulcerative 
colitis during the past few vears. It is 
not the result of narrowed indications. 
as we have seen, but rather it reflects 
the vastly improved methods of medi- 
cal and surgical care. It is important 
to realize that the mortality for ileos- 
tomy and colectomy is no longer * ‘pro- 
hibitive” or out of the range of purely 
medical mortality. In 1932 Bargen, 
Brown, and Rankin® reported their 
mortality for ileostomy as 66% in the 
emergency group and 50% when done 
by election. In 1941, Cave and Thomp- 
son?* gave corresponding figures as 50% 
and 9%. In 1950 Colcock*® reported 


( 

i 
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from the Lahey Clinic that whereas 
the mortality from all ileostomies per- 
formed betore 1947 was 18%, the rate 
tor the following 2 vears was 5.6%. It 
should be noted that the Lahey Clinic 
employs the widest range of indications 
of any group reporting, and that many 
ot these fatalities are in reality charge- 
able to the 


and Jones 


disease. Brown, Gleckler, 
reported an mortality 
tor 90 ileostomies. In the acutely toxic 
group it was 23% whereas in the non- 
toxic group there were no deaths in 43 
operations. lIleostomy in ulcerative 
should mortality 

rate in the neighborhood of 5%**. 
Colectomy 


in 2 


colitis now carry a 
is usually accomplished 
stages as a partial or subtotal 
colectomy and then proctosigmoidec 
tomy. The 
moved in | 


been re 
the 
face ot severe complicated disease but 


entire colon has 


stage successfully in 


the true mortality rate must await 
further « xperience. Partial colectomy 
has carried a fatality rate from 6.79 


to 15.8% including those performed as 
without 
from the records of only the most recent 


emergencies and selection 


vears!* Proctosigmoidectomy in 
the same series has resulted in 2.7% to 
1% operative deaths. 

Late mortality following specific sur- 
gical procedures cannot be determined 
with any degree of accuracy from pub- 
lished reports. Three papers include 
follow-up studies of surgically treated 
24 
The percentage ot deaths 

survivors of operation 
ranged from 15% to 26%. Fully four- 
fifths of the patients in these studies 
were operated upon before 1940. 

It may be helpful to indicate an 
expected patient mortality from the 
surgical treatment of ulcerative colitis 
which would include all of the opera- 
tions performed. Brown, Gleckler, and 
Jones** gave the Cleveland Clinic ex- 
perience as 14%. Dennis** reported his 


cases tor 12 years, 20 vears. 
vears” 


among the 
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as 8% up to 1944. The Lahey group 
gave theirs as 22.3% tor the years from 


1927 to 1946. It is startling to note that 
in 1945 and 1946 some 75 patients were 
operated upon with a mortality of only 
Dennis*® further reports that from 
1944 to 1946 surgery was performed 
on nearly all patients seen with ulcer- 
ative colitis with a hospital mortality 
below 10%. It is safe to assume, there- 
that the total 
mortality now is less than 1LO%. 

The Manage- 
ment. Since operation is reserved for 


fore, patient surgical 


Results of Surgical 


those whose disease has been uncon 
trolled otherwise, this becomes a highly 
selective group in which a fairly high 
rate and 
habilitation 


cepted. The mortality rate is seen to 


mortality a not too high re- 


rate could well be = ac 
be low, not exceeding that to be ex- 
pected under purely medical manage- 
ment of ulcerative colitis. 

Ileostomy once performed in ulcera- 


looked 


permanent. It is very useful in amelio- 


tive colitis must be upon as 
rating the severe symptoms and may, 
though rarely, bring about a lasting 
remission. The 2 most valuable studies 
on the ileostomy patient with respect 
to complications of the ope ration and 
the effect those of 
Bargen et al.5, and Brown, Gleckler, and 


on the disease are 


jones". The complications pertaining 
to ileostomy alone are obstruction, pro 
lapse, abscess, and fistula. Obstructior 
and prolapse may occur early in th 
postoperative period, or months anc 
years later. The exact incidence to bé 
expected cannot be ascertained. Th: 
more important v was tha 
ileostomy alone could neither cure th: 
disease nor prevent subsequent com 
plications of an active colitis, includin 
acute exacerbations of the disease. | 
therefore, that colectom 
must be anticipated in upwards of 80 
of patients with an initial ileostom 
The longer the period of observati 


discovery 


is obvious, 


after an initial ileostomy the greater 
the incidence of carcinoma that is 
found. Failure of ileostomy to cure the 
colitis and the real threat of carcinoma 
developing in the retained colon have 
caused Dennis*® and Lahey* to advo- 
cate colectomy in all patients with 
ileostomy. 
An ileostomy can rarely be closed. 
It has been tried on numerous occa- 
sions but with a minimum of success. 
Cattell and Sachs’ present the experi- 
ence that may be expected. Of 145 
patients with ‘ileostomy there was an 
ittempte ‘d closure in 14 with 6 failures. 
ind only 15 patients are being treated 
without removal of a part or all of the 
pe It has been hoped that, by 
performing ileostomy earlier in the 
lisease before irreversible changes in 
the colon have occurred, perhaps more 
might be closed. The known tendency 
for the disease to progress in the colon 
n spite of re lief of symptoms by ileos- 
tomy precludes optimism. Lahey* tells 
4 a series of 25 ileostomies pe ‘formed 
n early cases on patients whose colons 
have been expected to revert 
to normal and in whom the ileostomy 
vas closed after the disease had be- 
ome inactive. One-third experienced 
signs of renewed active disease. It has 
been shown bevond doubt that not 
nore than 10% of ileostomv patients 
vill meet the specifications that per- 
iit of attempt at closure, and from 
ne-third to one-half of these will have 
enewed ulcerative colitis. 
The degree of rehabilitation follow- 
g surgical procedures is quite amaz- 
ig to those who have looked upon 
e permanent ileostomy as a perpetual 
rier to a normal existence. There are 
indards of measurement peculiar to 
ich examiner that defy exact defini- 
m, yet are fully expressive. Cattell'’ 
ites that 75% of their patients follow- 
g total colectomy have resumed their 
rmer occupations. Ault* reports that 
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all 17 of his patients available for fol- 
low-up have been rehabilitated, though 
he frankly states that as time passes 
this rate may not be sustained. From 
104 patients who had had operations 
for ulcerative colitis McKittrick and 
Risley™ obtained the information that 
84% considered themselves in good 
health, and 97% were working as house- 
wives, were in school, or were gainfully 
employed. Elsom and Ferguson** fol- 
lowed 20 patients in their surgical 
group for 1 to 12 years; 19 led a reason- 
ablv normal life; in 8 activities were 
not fully normal inasmuch as they had 
to take a lighter than usual occupa- 
tion. 

What of the Ileostomy Patient? The 
thought of permanent ileostomy has 
been one of repugnance, and as such 
has been a deterrent to the physician 
in the exercise of his honest clinical 
judgement when the need for surgery 
has been apparent. More or less in- 
validism has been regarded as _prefer- 
able to the loathsome ileostomy. If 
can be shown that surgical treatment 
will restore these patients to a health- 
ful state but at the price of ileostomy, 
it is pertinent to determine the adjust- 
ment they can make to the social and 
economic problems presented to them. 
Nowhere is there a finer exposition of 
the triumphs and tribulations involved 
than in the conscientious, searching 
study made by McKittrick and Moore 
of 104 such patients™* 

The most important advance in the 
care of these patients has been the 
development in the last 6 vears of 
water-tight, air-tight appliances that 
are inconspicuous, require minimum 
care, and can be worn with confidence. 
Indeed, the measure of control over 
ileal discharge is frequently greater 
than the disease had allowed before 
operation. The newer appliance per- 
mits all of the ordinary physical ac- 
tivities of work and recreation, includ- 
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ing swimming, and places no premium 


on travel. Hard physical labor has 


been found difficult to manage by some. 
rhe 


these dependent, morose, even bellig 


extraordinary manner in which 
erent individuals accept with gratitude 
the 


CXC har 


inconvenience of an ileostomy in 
ige fol good health and a chance 


to reel 


ter social and economic compe- 
tition is most gratifying. Courtship and 
satisfactory resolution of sexual prob 
lems in married couples have been 


17 
successtull 


vy accomplished more often 
than they have failed. Pregnancies suc 
cesstully carried through have been 

reported, though obstetri 
cal problems peculiar to ileostomy and 
the atte) 


been 


tre que nti 


reconstructed pel ic floor 


proctosigmoidectomy have not 
fully es 


Phe 


lise aS 


‘plored 
il his 
must be regarded as fully abl 
the 
of his environment 
With 


sympathetic guidance from. his 


eostom\ patient tree oft 


successfully in 
life 
his 


to compete 


and 


social 
economi 
in spite of inconvenience. 
Vi ise. 
surgeon 


ind physician this goal can 


be achieved in nearlv all 


surgically 
treated patients 

Summary. Chronic ulcerative colitis 
is primarily a disease requiring medi 
cal but subject to local 
and systemic complications that re 
quire surgical 10% 
to $0) ot no 
known medical cure. 

The 


management 


management 


treatment in from 
patients seen. There is 
mortality under good medical 
should exceed 10%. 
Patients are selected for surgical treat- 
ment by virtue of complications of the 


not 


disease which may be acute or chronic 
in nature, requiring operations either 
to save life or to control or cure the 


disease by removal of the colon. The 
total surgical mortality in this selected 
group should not exceed 10%. The late 
mortality following each form of man- 
agement appears to be greatly in favor 
of the surgically treated group. 


EDICAL SCIENCI 
Invalidism and disability, both social 


and economic appear in 50% or 
more of those patients continued unde 
good medical supervision. Patients 
treated by surgical means have shown 
a full rehabilitation rate of 70% to 95% 
despite the complications of the diseas« 


that led to the 


colon, and the Mmconvenlence ot cl pel 


surgery sacrihice of 


manent ileostomy 


The indications for surgery are not 
subject to universal agreement. The 
vagaries of the disease, the varivty of 
surgical and medical experience the 


differences in definition of complica 


tions, phases of the disease. chronicity 


and disability. together with a lack of 
understanding of the true nature of th 
disease, all combine to make agree 
ment impossible. The indications that 


the selection 


have 


have been advocated for 


of patients for been 
discussed in the light 


operation 
of present know! 
edge and experienc 

The 


ulcerative colitis is about 20 vears old 


modern surgical treatment. of 


and utilized ileostomy partial 


colectomy, proctosigmoidectomy 


as standard, graded procedures. The 


tendency has been to follow ileostomy 


with colectomy in an ever increasing 
number of patients to cure the diseas 
to rehabilitate 


productive citizens 


inte 
und to prevent the 
development of carcinoma. It has beer 
that 
mav be safely combined with partia 


chronic invalids 


recently demonstrated ileostom\ 
or total colectomy as a life saving meas 
ure and as a procedure ot election 
the con 


Vagotomy has been used for 


trol of the disease in a limited wav an 
is to be considered 


mental at this time 


as pure ly experi 


It has been abundantly proved th 
the patient with a permanent ileoston 
normally ar 
the ec 
nomic and social life of his communit 
Though not a 


can live happily and 


can compete successfully in 


desirable accompa! 


| 
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nent of cure, most of these patients into his normal social and physical 
onsider the inconvenience of ileos activities with the confidence that his 
tomy as a fair trade for the relief ob- ileostomy is completely and inoffen 
iined from the handicaps imposed by _ sively controlled. 

the disease. A great contribution to Surgery has become an important 
the contentment of the ileostomy pa- and indispensable part of the total 
tient has been the development of — management of chronic — ulcerative 
ippliances that permit him to enter — colitis. 
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OCULAR PHAKOMATOSES® 


By Tuomas 
From the Section on Ophthalmology, 


Tur term “phakomatoses” was pro- 
posed by Van der Hoeve** in 1923 to 
classifv or describe the two disease 
processes known as tuberous sclerosis 
and neurofibromatosis. From the Greek 
word “phakos.” meaning mother-spot 
or birthmark, the term implied the pres- 
ence of cutaneous “spots” or tumefac- 
tions so often characteristic of these 
two diseases. 

In 1932 Van der Hoeve*® clarified 
his terminology further and extended 
the meaning of the term “phakoma- 
toses” to include von Hippel-Lindau 
disease as well as tuberous sclerosis 
ind neurofibromatosis. He suggested 
that the term “nevus” or “birthmark” 
hould be used to designate spots in 
the skin which contain nevus cells, be- 

ause true nevi are found only in the 
kin. He proposed the word “phakos” 
o describe a spot congenital in origin, 
nd often hereditary, which could be 
und in different organs or tissues of 
he body. Thus, a phakos is a nevus 
spot ) without nevus cells, and a nevus 
; a phakos (spot) with nevus cells. 

In 1937 Van der Hoeve, with 
srouwer and Mahoney’, clarified the 

rm “phakomatosis” further and added 


Kirpy, M.D. 
Mayo Clinic, Rochester, Minnesota) 


Sturge-Weber syndrome to the group. 
They pointed out that 1) all these 
diseases are congenital or hereditary or 
both; 2) all may show phakoi, which 
are spots in the skin and other organs 
(such as the heterotopic spots in the 
brain of tuberous sclerosis and von 
Recklinghausen’s disease); 3) all may 
show phakomata, which are tumefac- 
tions in different parts of the body. 
such as adenoma sebaceum of tuberous 
sclerosis and neurofibromas of von 
Recklinghausen’s disease; and 4) all 
mav show true or “real” blastomas 
which may be benign or malignant. 
Also, all 4 diseases are often accom- 
panied by other congenital aberrations 
and very frequently mental disturb- 
ances such as backwardness, imbecility 
and idiocy, and epilepsy. 

Therefore, there are now in_ this 
grouping 4 different disease processes, 
namely: 1) tuberous sclerosis ( Bourne- 
ville’s disease), 2) neurofibromatosis 
(von Recklinghausen’s disease), 3) 
angiomatosis retinae et cerebelli (von 
Hippel-Lindau disease), and 4) nevus 
flammeus and glaucoma (Sturge-Weber 
syndrome ). 


° Abridgment and revision of thesis submitted by Dr. Kirby to the Faculty of the Graduate 
hool of the University of Minnesota in partial fulfillment of the requirements for the degree 
Master of Science in Ophthalmology. 
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luberous Sclerosis (Bourneville’s Dis- 
in 1880 first recog- 
nized tuberous sclerosis as a pathologic 
entitv. The 


ease). Bourneville' 
condition is referred to by 
as Bournevill cliseas¢ and by 
othe rs as series of 


LS9S 


and 


epiloia. In a 
ISSO 
the 


sclerosis” 


pape rs 


between and Bourneville 


describ d 


named _ it 
the 
‘potato like appearance of the morbid 

i. He noted 
ion with adenoma sebaceum, but 
he considered it coincidental As a 
result of the work of Vogt*® in 1908 the 


more complete 


dist ase 


“tuberous because of 


the coexistence of the 


svndrome of mental 


deficiency, « pile psy and adenoma s« 
baceum was established. Subs« quent 
reports confirmed the earlier work of 
Bourneville and Vogt and also showed 
evidence that incomplete forms of the 
svndrome occur. The study by Critch 
lev and Earl'* in 1932 on tuberous 


sclerosis and allied conditions is one of 


the most ompre hensive done in recent 


In 1940 Reese®*® pointed out the his 
tolovic simil 


between the oculan 
tumors of tuberous sclerosis and. the 
hvaline execrescences that are some 
times present in the optic disks of 


otherwise normal patients. According 


tO Reese hy iline excrescences of the 
optic disk may be one of the clinical 
variants of tuberous sclerosis. 


This inte rpre tation has not been ac 
cepted generally. However, the fact 
that these hvaline bodies or drusen in 


disks ire 


the opt 


not stationary 


COTM 
genital anomalies but mav cause pro 
gressive defects in the visual fields is 
indicated bv several recent reports as 


noted by Rucker?®, 
The etiologs ot 


tuberous sclerosis 


is unknown but is probably hereditary 
According to Koch Walsh?* in 


and 


1939. Yakovlev and Gutherie™ consid 
ered the disease entity tuberous sclero- 
sis to be a result of a developmental 
anomaly commencing early in fetal life 
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and eventuating in 


widespread meta 
plasia which affects chiefly the ecto- 
but 


mesodermal 


dermal tissues also involve 


both 


rivatives. 


Wiay 


and entodermal de 


Many writers have reported histories 
of the disease 
than 
which 


in which it affected more 


one member of a 


family or in 


some clinical variant, such as 


epilepsy or feeblemindedness was 


present in other members of the family. 
children of the 


Tube rous sclerosis ine 


same familv was reported by Miles 
and Dixon in 1949. In each of these 
children. retinal lesions radiopaque 


areas in the brain, abnormal ¢ ncephalo- 
grams and epil ptitorm seizures were 
The 


forms of tuberous sclerosis 


present incomplete Or variant 
common in 


the familv of a 


true Case may vary 
greatly. Individuals with the incom 
plete svndrome may remain useful 
members of society with a normal life 


spall 


Tuberous sclerosis is characterized 


by 1 


occurrence of epileptiform seizures 


retarded mental deve lopment 


and 3 


occurrence of tumors of one or 
more organs, usually the skin, brain 
and eves. often the liver. kidnevs, and 


heart and possibly th gastrointestinal 
tract. Variations from the typical may 


ind only | 


component ot thy 


] 


triad may be found 


Svmptoms arise early in the true cast 


of tuberous sclerosis. usually in infancy 


or early childhood: Physical or mental 
developmental delay often the first 
svmptom noted. the cutaneous lesions 
usually appearing during the first 10 
vears of life. The epilepsv associated 
with tuberous sclerosis mav varv co! 
siderably in severity. The onset. is 
usually in the first 2 vears of life. U1 
like many other forms of  epileps\ 


there mav be long periods of remission 
but the 


progresses steadily in spite of the re 


mental deterioration usually 


missions. Roentgenologically, accord 


£20 
== — 
vears 
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ing to Camp*, the combination of small 
irregular areas of calcification within 
the cerebral cortex and basal ganglia 
with patchy zones of hyperostosis in 
the diploé and internal table of the 
skull would seem to be characteristic 
of tuberous sclerosis. 

OcuLar MANIFESTATIONS. Subjective 
ocular or visual symptoms are rarely 
associated with tuberous sclerosis. 
Usually the ocular manifestations are 
objective 

The most significant finding is retinal 
tumor. The clinical appearance of the 
retinal tumors of tuberous sclerosis was 
first described by Van der Hoeve. Ac- 
cording to Duke-Elder?*, pathologic 
examinations have been made by Van 
der Hoeve in 1923, Schob*! in 1925, 
Periz®® in 1930, Kochenmeister?* in 
1935, and Messinger and Clarke*? in 
1937 

As seen with the ophthalmoscope, 
the retinal tumors may be of 2 classes, 
large nodular tumors which extend into 
the vitreous, and flat, oval, grav areas. 
Both eves may be affected, and both 
types of lesions may be present in the 

ime eve. The nodular tumors are 
nore often near the disk than in other 
parts of the retina. They appear as a 
onglomerate mass of small glistening 
iodules and are often described as 
resembling a “white mulberry”. The 
lat gray areas are more common than 
han the nodular tumors and are fre- 
uently multiple. They are more often 
ited away from the disk than near it. 

According to Koch and Walsh?* in 
39, the ratio of the cases with retinal 
imors to the total number of cases is 
5. Undoubtedly this ratio would be 
tered with more detailed study of the 


indus in each case. 

According to Van der Hoeve, the 
mor originates in the nerve fiber 
ver. He expressed the belief that the 
pical cells were so-called glioneuro- 
tes which had not become differenti- 


ated into glial cells or ganglion cells 
and that they were descendants of the 
first anlage of the retina. 

The tissue sections in Messinger and 
Clarke’s case were studied by Ida 
Mann, in whose opinion the cells were 
glial in origin, probably being derived 
from the glial cells of the inner neuro- 
blastic laver during the second stage of 
retinal differentiation, which — takes 
place from the 6th week to the 3rd 
month of intrauterine development. 
According to Messinger and Clarke, 
the cytologic evidence, together with 
the embrvologic possibilities, justifies 
the conclusion that these tumors are 
essentially gliomatous. 

Neurofibromatosis (von Recklinghau- 
sen’s Disease). Neurofibromatosis is a 
congenital disease which affects the 
nervous system, the skin, and other or- 
gans. It is characterized by multiple 
tumors of the cranial, spinal, pe- 
ripheral, and sympathetic nerves. 
Tumors, nevi, and pigmented café au 
lait spots affect the skin. Defective de- 
velopment of the central nervous sys- 
tem, anomalies of bone, buphthalmos, 
and other developmental anomalies are 
sometimes noted. Incomplete forms of 
the disease are often observed. 

Ocutar Maniresrations. The eve- 
lids may be involved by isolated fibro- 
mas or by plexiform neurofibromatosis. 
The plexiform involvement of — the 
superficial nerves of the lids may be 
quite extensive and elephantiasis of the 
lids may result. The skin of the affected 
lids often has a brawny and bronzed 
appearance. Neurofibromatosis also may 
involve the conjunctiva, and several 
cases of neurofibromatosis of the iris 
have been reported. 

Neurofibromatosis of the choroid and 
ciliary body is known to occur. It may 
be localized to minute areas arising 
probably from the ciliary nerves, or it 
may originate in the perivascular nerve 
plexus and involve the entire choroid 
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and ciliary body. The condition may be 
symptomless and found only on routine 
necropsy, or it may be associated with 
glaucoma. 

The orbit may be involved either by 
a solitary neurofibroma or by plexiform 
neurofibromatosis. Proptosis is common 
and may be extreme, and limitation of 
movement and displacement of the 
globe are frequent. The bony orbit is 
sometimes enlarged and deformed 
owing to orbital neurofibromatosis. 

Pulsating exophthalmos is occasional- 
ly reported in neurofibromatosis. The 
pulsation is not expansile and there is 
no bruit. The absence of these two 
findings differentiates neurofibroma- 
tosis of the orbit from carotid-caver- 
nous fistula. The best explanation for 
the pulsation is that it is probably due 
to the pulsation of the brain trans- 
mitted to the orbit through defects of 
the bones of the orbit. These defects 
may be congenital, or they may be the 
result of erosion by the tumor mass of 
neurofibromatosis. 

Congenital glaucoma (buphthalmos) 
associated with neurofibromatosis mav 
be present at birth, and there is usually 
neurofibromatous involvement of the 
skin about the eve and face in these 
cases. The exact cause of the glaucoma 
in these cases is not known. Congenital 
defects of the filtration angle, involve- 
ment of the ciliary nerves, and anterior 
displacement of the iris root have been 
mentioned as possible factors in the 
development of glaucoma. 

RETINAL AND Optic NerRvE Tumors 
OF NEUROFIBROMATOSIS. The clinical 
appearances of retinal and optic disk 
tumors of neurofibromatosis are diffi- 
cult and often impossible to distinguish 
from those of tuberous sclerosis. The 
similarity of the ocular affections of 
these 2 diseases was one of the reasons 
why Van der Hoeve in 1923 brought 
them into the same group, “phakoma- 
toses”. 


In 1932 Van der Hoeve described 
the optic nerve and retinal tumors 
found in a patient with neurofibroma- 
tosis. One eve showed a large cyst at 
the disk with glial proliferation. The 
other eye showed 2 retinal lesions 
which microscopically exhibited the 
same cells and fibers described in 
tuberous sclerosis. However, one of the 
lesions contained an area of large ves- 
sels which were more like those of the 
tumors of von Hippel's disease. At that 
time Van der Hoeve observed that the 
retinal affections of von Recklinghau- 
sen’'s disease seemed to stand some- 
where between those of tuberous scle 
rosis and von Hippel's disease. 

\ comprehensive clinical and path 
ologic study of the optic nerve tumors 
in neurofibromatosis was reported by 
Davis'* in 1940. He concluded that the 
so-called primary tumors of the optic 
nerve appear as gliomas or endothelio 
mas, the former being the more com- 
mon. The endotheliomas arise from the 
dural or arachnoid sheaths of the nerve 
and resemble those found in the brain 
known as “meningiomas” or “men 
ingeal fibroblastomas”. Some of the 


tumors exhibit both liomatous and 


=< 


endotheliomatous features. producing 


a complex histologic picture. In Davis’ 


opinion the tumors of the optic nerv 
are characteristically true tumors that 
should be designated as gliomas. The 
predominant cell types are astrocytes 
and the tumors should be designated 
as astrocvtomas. Dresner and Mont 
gomery'® in 1949 reviewed the liter 
ature of primary optic atrophy associ 
ated with neurofibromatosis. Thei 
review found that S5% of the cass 
involved gliomas of the optic nerv 
or chiasm. 

The tumors of the optic nerve an 
the neurofibromas of the periphera 
nerves seem to be expressions of th 
same general diseases, but they ar 
histologically different. The tumor ¢ 
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the optic nerve is not a neurofibroma; 
it is usually a glioma or at times an 
endothelioma. 

PaTHoLocy. Neuropathologists usual- 
ly describe 2 types of neurofibromas: 
the axis cylinders of the 
nerve bundle from which the tumor 


1) solitary: 


irose are in the capsule and not within 
the tumor substance, and the tumor is 
referred to as a_ perineural fibro- 
blastoma; 2) multiple: these tumors 
are associated with other stigmas of 
von Recklinghausen’s disease. The axis 
the bundle course 
through the substance of the tumor; 


evlinders of nerve 


thus it is a true neurofibroma. 
There are 2 schools of thought on 
the origin of the tumors of neurofibro- 
matosis: Some believe that the tumor 
irises from the cells of the sheath of 
Schwann and that the cells are neuro- 
ectodermal in origin. Others assert that 
they arise from the fibrous elements of 
the nerve and that the fibroblast is the 
type cell of the tumor. 

Kernohan Parker? in 1932 


ported the postmortem findings in a 


and re- 


case of von Recklinghausen’s disease, 
the clinical findings of which had been 
reported earlier by Parker** in 1922. 
The tumor of the optic nerve was a 
typical dural endothelioma. The tumors 
of the cranial other than the 
optic, and the tumors of the dorsal 


nerves 


roots of the spinal nerves, were of 2 
neurofibromas and_ perineural 
fibroblastomas. There were gliomas of 


types 


the spinal cord and intracranial men- 
ngiomas and there was svringomvelia 
ff the cord. The gliomas belonged to 
the astrocytoma and cellular ependy- 
noma types. The meningiomas showed 
ill stages of activity, from those of the 
sammoma type to those which simu- 
ited fibrosarcoma of low-grade malig- 
ncy. 

So-called Mixed Tuberous Sclerosis 
nd Neurofibromatosis. The difficulties 
ncountered at times, even after histo- 


logic studies, in the differential diag- 
the ocular manifestations of 
tuberous and neurofibroma- 
tosis are illustrated by the case of 
tumor of the optic disk reported by 
White and  Loewenstein*®. These 
authors concluded that the growth was 
a “phakoma arising from the neuro- 
ectodermal cells of the optic stalk” but 
that it could not be classified definitely 
as to type. 


nosis of 


sclerosis 


Two cases of so-called mixed tuber- 
ous sclerosis and neurofibromatosis ob- 
served at the Mayo Clinic merit de- 
scription. In one, the provisional diag- 
both neurofibromatosis and 
tuberous sclerosis was made. In the 
other a tentative diagnosis of tuberous 
sclerosis was made, but neurofibroma- 
tosis could not be ruled out. These 
cases are presented to illustrate the 
difficulties which might be encountered 
in making a clinical diagnosis. 


nosis of 


CasE 1. A white man, aged 24 years, was 
admitted to the clinic. His family history 
was negative. He was the 4th of 9 children, 
ind all the others were living and well. His 
mental and physical progress as a child had 
been slow. 


Examination revealed a right convergent 


strabismus which had been present since 
childhood. There was mild weakness of the 
right lateral rectus muscle, and the right 


eye was amblyopic. The results of fundu- 
scopic examination were negative. The vision 
was 6/30 on the right and 6/6 on the left. 
There were adenomata sebaceum of the face 
and neck, café au lait spots of the trunk, 
and many subcutaneous nodules of the trunk 
and extremities, some of which definitely 
followed the nerve trunks. Areas of macular 
atrophy also were present. General examina- 
tion revealed a congenital right inguinal 
hernia with an undescended right testicle. 
There was a congenital anomaly of the right 
forearm and wrist with fusion of the radial 
and carpal bones and an anomaly of the 
lower end of the ulna. There was mega- 
lodactyly of the right middle finger, the en- 
largement being due mostly to hypertrophy 
of soft tissue. The patient had no neurologic 
symptoms. A roentgenogram of the head was 
negative, 
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The provisional diagnosis was neurofi 
bromatosis and tuberous sclerosis with mental 


deficiency and congenital anomalies 


Case 2. A white man, aged 30 years, was 
admitted to the clinic. He was an only child 
His father and mother were living and well, 
but his father had cutaneous tags on the 
body. One week before admission during a 
routine examination, the patient’s local oculist 
had noted a tumor mass of the left optic disk 
Che same oculist had examined him 6 months 
previously, it which time the tumor mass 
had not been present The vision was 6/60 
and 14/56 in the right eve, 6/6 and 14/14 
in the left. There was a limited opacity in 
the upper nasal quadrant of the right lens 
which was known to have been present for 


inv vears. In the left eve there was an oval 


off the uppe! temporal edge 
t the opt disk concealing the Vesse ls but 


ipparently lying on top of or in the retina 
The lesion resembled a conglomerate mass 
t hyaline bodies and sugye sted some form 
f phakomatosis, either tuberous sclerosis or 
neurofibromatosis 

There were no neurologic symptoms and 
the patient was of normal intelligence. H 
issumed a normal status in business and in 


his community 


Dermatologi 
red spots ot the nos¢ and face which had 


consultation reve iled small 


been present since early childhood The pa- 
tient stated that roentgen therapy und “acid’ 
treatments had not improved the lesions 
The latter were not typical but suggested 
idenoma sebaceum. The patient had a few 
vitiliginous area and 
several fibrous cutaneous tags of the shoul- 
ders. There were no café au lait spots. To 


the dermatologist the cutaneous picture re 
| 


pigmented nevi, one 


sembled neurofibromatosis more than it did 
tuberous sclerosis 

The results of general examination wer 
negative except for a large hard tumor mass 
# the inner aspect of the right upper arm. 
Che mass had been present for many year»rs 
with no noticeable changs A roentgenogram 
revealed that the mass was a_ broad-based 


lroma irising from the medial pos- 


ssteochons 
terior aspect of the upper half of the right 
humerus 

A roentgenogram of the head was not 
ybtained 

The appearance of the retinal tumor, which 
resembled those classically de 


tuberous sclerosis, plus the itypical 


SO close 


SC ribed 


lesions ot the face 
diagnosis of tuberous sclerosis by the ophthal- 
Neurofibromatosis could not be 


mologist 
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prompte d aé_ tentative 
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ruled out, especially in view of the other 
cutaneous fine ings 


Arteriovenous 
Communications in the Retina. The 


Angiomatosis and 


history of von Hippel-Lindau disease 
is extensive. According to Cushing and 
Bailey in 
the literature was a clinical record by 
Fuchs*? in 1882. Fuchs interpreted the 


ophthalmoscopic picture as an arterio- 


the first example in 


venous aneurysm. The true nature of 
the disease was first recognized in 1894 
by Collins'', who concluded from a 
pathologic study that the lesion was a 
“capillary nevus which in places had 
undergone cystic degeneration’. 

In 1904 von Hippel** reported 2 
cases which he had observed over a 
period of several years, and later he 
was able to gain a pathologic study of 
one of the eves. He designated the dis 
ease as “angiomatosis retinae’”. 

In 1908 Coats!’ described 6 cases of 
retinal disease with massive exudation 
and included examples collected from 
the literature in which the primary 
lesion seemed to be an arteriovenous 
communication. 

During the subsequent few years 
there was some confusion concerning 
the true pathogenesis of these lesions. 
The gliosis which often accompanies 
the long-standing lesions was con- 
sidered by some writers as the primary 
process and vascularity as a reactive 
incident. However, the work of Brandt? 
in 1921 and Berblinger? in 1922 defi- 
nitely established the true pathologic 
character of the primary lesion. Brandt 
emphasized that the lesion was a true 
tumor and differed from the congenital 
angiomas in other parts of the body in 
that it did not begin to show clinical 
evidence of its presence until the sec 
ond or third decade of life. 


Postmortem examination in some of 


the earlier cases revealed that other 


organs were sometimes involved by 


similar angiomatous lesions. It re- 
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Lindau*®*! in 1926 and 
1927 to establish the true relationship 
between the 


mained for 


retinal lesions and cere- 
bellar tumors and cysts of the kidneys, 
epididymis, pancreas, and adrenals. 
Lindau also suggested that the disease 
resembles and probably belongs to the 
same group as tuberous sclerosis. It 
was in 1932 that Van der Hoeve* ex- 
tended the term “phakomatoses” to in- 
clude von Hippel-Lindau disease along 


with tuberous sclerosis and neurofibro- 


matosis. 
Since Lindau’s publications of 1926 
ind 1927, other workers have added to 


the knowledge of the disease. 


these are the 


Among 
comprehensive review 
and classification of vascular anomalies 
by Cushing and Bailey® and the 
of Dandy'®'* in 1928. The 
pathologic findings in 4 
reported by 

Kernohan™ in 


work 
clinical and 
this 
Craig, 
1941. 
and 
presented an of the 
and literature of von Hippel- 


cases of 
disease were 
Wagenet 


Rados** 


and 
in 1950 reported 2 cases 
extensive review 
history 
Lindau disease 

GENERAL CONSIDERATIONS. There are 
many cases of von Hippel-Lindau dis- 
in which the syndrome is incom- 


plete. Von Hippel's disease (angioma- 
often occurs without any 
involvement of other structures. Most 


“Lindau’s disease” 


tosis retinae) 


iuthors use the term 
to include the complete syn- 
drome of retinal, cerebellar, and pos- 
sibly other involvements. However, it 

known that angiomatous tumors do 
secur in the cerebellum and elsewhere 
evidence of retinal affec- 
found that 20% of the 
atients with angiomatosis retinae also 
iad or developed intracranial compli- 
cysts or angio- 
lastic tumors of the cerebellum or the 
iedulla. Dandy did not find such a 
igh incidence. In all of the 4 cases 
udied by Craig, Wagener, and Kerno- 


more 


vithout any 
ion. Lindau 


itions, which were 
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han there was retinal as well as cere- 
bellar involvement. 

Embryologically, 
considered by Lindau to be due to a 
disorder in the mesoderm during the 
third embryonic month. Also, he con- 
cluded that the matrix for the develop- 
ment of angioma formation in the cere- 
bellum appeared to be the vascular 
mesenchymal surface of the covering 
of the 4th ventricle. In his paper on 
the natural history of retinal neo- 
plasms, Collins'* in 1928 stated that 
the blood vessels of the retina are its 
only constituent and may 
be the seat of origin of capillary angio- 
mas and possibly angiosarcomas. 

ANGIOMATOSIS RETINAE. The classic 
ophthalmoscopic picture of angioma- 
tosis retinae consists of pair of en- 
larged tortuous vessels extending from 
the disk into a tumor mass, situated 
usually in the peripheral part of the 
retina. The vessels may be of practi- 
cally the same color owing to arterio- 
venous communication, but the vein is 
usually the larger of the two and the 
arteriole may be “beaded.” More than 
1 pair of vessels may be involved and 
the other small tumor masses may be 
present. 

The disease is progressive and sec- 
ondary exudative and degenerative 
changes gradually develop. About the 
tumor mass, hemorrhages, and 
grayish white exudates may be seen. 
Similar exudates m: wv occur along the 
affected vessels and in other parts of 
the retina, especially in the macular 
region. Subretinal edema with detach- 
ment of the retina, complicated cata- 
ract, and secondary glaucoma may 
develop in the advanced stages of the 
disease process. In some cases gliosis 
of the retina may be extensive and 
may confuse the clinical interpretation 
of the ophthalmoscopic picture, since 
it may conceal the underlying primary 
vascular lesion. 


disease was 


the 


mesoblastic 


‘de ‘ma, 


The generally accepted concept of 
the nature of the process in typical 
cases of angiomatosis retinae is that 
the tumor mass is congenital and that 
the progressive exudative and degen- 
erative changes in the retina result 
from the gradual enlargement of the 
tumor and the consequent increasing 
interference with the retinal circulation. 
However, in some cases diagnosed 
clinically as von Hippel’s disease, huge- 
lv dilated companion vessels are seen 
which seem to communicate with each 
other without passing through a defi- 
nite tumor mass. In such cases, second- 
ary degenerative changes may fail to 
develop during an extended period of 
observation. Other cases are encoun- 
tered in which there is diffuse dilata- 
tion of all the retinal vessels with 
edema and exudates in the retina but 
without a definite visible tumor mass. 
Therefore some observers contend that 
the lesions of von Hippel's disease 
are not always due to the increase in 
size of a congenitally present angioma. 
Early changes in the vessels. such as 
diffuse dilatation, “beading” of the 
arterioles, and changes suggestive of 
arteritis and phlebitis, may be encoun- 
tered several years before a definite 
tumor mass or an arteriovenous com- 
munication can be demonstrated. This 
suggests that the development of the 
angioma may be a late rather than an 
early feature of the disease. However, 
it seems obvious that the underlving 
cause must be some congenital defect 
of the vessels themselves. It is possible 
that, if the diagnosis of angiomatosis 
retinae (von Hippel’s disease) were re- 
served for those cases with a definite 
primary angioblastoma of the retina, 
the percentage showing or developing 
the complete syndrome of Lindau 
disease would be much higher. 

Ophthalmoscopically, the disease 
must be differentiated from several 
Multiple congenital 


conditions 1 ) 
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aneurysms. If companion vessels are 
not affected, the disease is probably 
not angiomatosis retinae. 2) Glioma of 
the retina, in instances in which exten- 
sive secondary gliosis has developed. 
3) Coats’s disease (external exudative 
or hemorrhagic retinitis with massive 
exudation into and under the retina). 
The late stages of this disease and of 
angiomatosis retinae may be practical- 
ly identical in ophthalmoscopic ap- 
pearances, and _ differential diagnosis 
may be impossible. Particularly in the 
presence of detachment of the retina or 
secondary glaucoma or both, the pres- 
ence or absence of an angiomatous 
mass may be impossible to determine 
clinically. But, according to Rados, the 
early pictures of the two diseases are 
quite dissimilar. Vascular lesions with 
thromboses of small arteries and veins 
are a part of the pathologic changes 
of external exudative retinitis; but 
angioma formation occurs only in 
angiomatosis retinas 1) Congenital 
arteriovenous aneurysm. In these cases 
both arterioles and veins may be en- 
larged and tortuous but the scarcity or 
absence of secondary changes should 
differentiate them from angiomatosis 
retinae. According to Rados**, “the 
angiomas, either tumors in the strict 
sense or vascular malformations. repre- 
sent a separate group among the dis- 
eases of the retina, and the terms 
angioma and angiomatosis of the retina 
(hemangiomablastoma of von Hippel 
and Lindau) should not be used inter- 
changeably.” 

Histologically, the retinal tumor is 
described as a hemangioblastoma, be- 
ing composed of many immature vas- 
cular spaces and dependent on a con- 
genital defect of the vascular develop- 
ment during the third month of fetal 
life. The vascular spaces are lined with 
endothelial cells, and the lumen may 
be so small that the cells appear in a 
cluster. Others may be quite dilated 
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The vascular spaces are enmeshed in a 
matrix which may 
contain glial cells and more endothelial 
cells. The tumor often exudes plasma 
and has a definite tendency to cyst for- 
Newly formed vessels may be 
present as a result of the hemorrhages. 
Almost all 
endothelial cells both within and be- 
tween the blood spaces. Some of these 
cells are frequently laden with fat. The 
origin of the xanthic cells is not clear. 
Wagener, and Kernohan™ sug- 
gested the possibility that the fat-laden 
cells may be 


connective tissue 
mation. 


hemangioblastomas have 


Craig, 


an obstruction to the cir- 
blood and thus result in 
transudation which accumulates around 


culation of the 


the neoplasm and forms a cyst. Case 4 
in the 
right eve which did not contain xanthic 
cells and the retina was not detached. 
in the left eve 
which the 
cular endothelial cells were laden with 
fat and there was total detachment of 
However. 


in their series showed a tumor 


Was an angioma 


intervascular and intravas 


the retina. in the 2 cases re- 
ported by Rados, pseudoxanthoma cells 
were not present in the tumors and vet 
detached. Further ob- 
needed to establish a 


possible relation between the presence 


the retinas were 
servations are 
xanthic cells and ecvst 
formation or detachment of the retina. 
rhe treatment rests be- 
tween roentgen irradiation, radium 
and diathermy to the affected 
eve. Radium therapy in early involve- 


or absence of 
choice of 


therapy, 


nent mav give better results than 
oentgen irradiation. Diathermy to the 
cleral surface and puncture of the 


have given good 
1947 Lewis” 
cases in which angioma- 
had treated with 
liathermy and reported 2 cases of his 
wn in which this treatment was suc- 
essful. Vail**® in 1949 reported another 
ise with successful treatment. In Vail’s 
and puncture dia- 


inderlying angioma 


esults in some cases. In 
eviewed the 
been 


osis retinae 


pinion surface 


239 


thermy treatment is more efficient than 
roentgen or radium therapy. 
Diacnosis. The diagnosis of Lindau 
disease can be made on the demonstra- 
tion of a retinal angioma and cerebel- 
lar signs or symptoms. A familial his- 
tory of the disease or its incomplete 
forms can be particularly helpful to the 
neurosurgeon in making a preopera- 
tive diagnosis. 
stated that, in 
ease, inheritance is of a 
dominant variety 
the of mesodermal origin” and 
may occur in horizontal, vertical, hori- 
zontal-vertical. collateral fashion. 
\Mfembers of families may have lesions 
in the 
tem, or in both simultaneously. 
Histologically, the cerebellar tumor 
is described as a hemangioblastoma 


Lindau dis- 
“pleiotropic 
affecting 


Rados 


monogenic 
tissues 


and 


in the eves, central nervous sys- 


and is composed of many immature 
vascular spaces lined with endothelial 
cells, the spaces may be small or great- 
lv dilated, and e ndothelial cells may be 
present in the intervascular reticulum. 
The tumor is usually small. localized, 
and situated near the cortex or 
cortical region. It is freque ~ seen as 
a small nodule in the wall of a lerge 
cyst. near Foe midline 
may project into the fourth ventricle. 
The cyst wall consists of glial cells and 
has no lining membrane. The primary 
involvement may be of the medulla or 
spinal cord and if so, the evstic regions 
mav closely simulate or be associated 
with syringomyelia. The multiple 
cular spaces usually have  fat-laden 
endothelial cells both within and_ be- 
tween the spaces. Involvement of the 
cerebrum is rare hut does occur occa- 
sionally, as in the case reported by 
Rochat (quoted by Rados**) 

The associated affections ‘of other 
organs, such as the pancreas and liver, 
are usually simple cysts; however, hy- 
pernephroma of the kidneys is some- 
times reported. 


sub- 


Those arising 


Vas- 
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Nevus Flammeus and Glaucoma 
(Sturge-Weber Syndrome). Other 
names suggested for this disease in- 
clude encephalotrigeminal angioma- 
tosis, vascular encephalotrigeminal syn- 
drome, neurocutaneous syndrome, men- 
ingocutaneous syndrome, Weber-Dimi- 
tri disease, congenital neuroectodermal 
dysplasia, Sturge-Kalischer disease, cu- 
taneocerebral angioma, Sturge’s dis- 
ease, Krabbe’s disease, and Brushfield- 
Wyatt svndrome. However, the term 
“Sturge-Weber syndrome” or “Sturge- 
Weber disease” is in most common 
usage. 

According to O’Brien and Porter** in 
1933, Schirmer*® in 1860 was the first 
to record the association of vascular 
nevi of the face and glaucoma. 

In 1879 Sturge*? recorded a case 
with a “port wine” mark which in- 
volved the right side of the face, scalp, 
mouth, and pharynx. The right eye was 
enlarged, the retinal vessels were tor- 
tuous, and a purplish patch was seen 
in the fundus. Convulsive seizures of 
the opposite side of the body were at- 
tributed to a similar nevoid condition 
of the brain 

In 1922 and 1929 Weber*?*8 de- 
scribed the roentgenographic findings 
of Sturge-Weber syndrome. Elwyn?! 
stated that Bergstrand, Olivecrona and 
Tonnis® in 1936 were the first to give 
the name “Sturge-Weber” to the dis- 
ease. In the United States O’Brien and 
Porter®* gave a comprehensive review 
and studv of the literature in 1933. 
Since then other cases have been re- 
ported, and others can be found that 
are reported as angiomas of the choroid 
rather than by the name of the svn- 
drome. 

The syndrome is characterized bv 1) 
vascular nevus of the face, 2) angioma- 
tous involvement of the meninges and 
brain, 3) epilepsy, usually jacksonian 
and contralateral, 4) areas of intra- 
cranial calcification, and 5) unilateral 
buphthalmos in many cases. 
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Weber has interpreted the roentgen 
ographic findings as calcareous de- 
posits in the vessels of a meningeal 
angioma. Krabbe** in 1934 described 
the postmortem findings in a case and 
showed the calcification to be in the 
second and third layers of the cortex 
and not in the pia mater. The calvarium 
overlying the affected hemisphere is 
often thickened and asymmetric, and 
the hemisphere itself shows poor de- 
velopment or atrophy. Camp* stated 
that, in the Sturge-Weber syndrome 
roentgenograms of the head reveal tor 
tuous shadows of calcification corres 
ponding to the shape of the convolu- 
tions of the atrophic cerebral cortex 


The vascular markings of the diploé 


and internal table are not increased 
over the involved area. Similar calcifi 
cation may be seen in cases of mental 
retardation without facial angiomas. 

OcuLaR MANIFESTATIONS. The most 
important ocular manifestation of the 
svndrome is glaucoma, which is usually 
on the side of the facial nevus. The 
vascular nevus and glaucoma may 
occur bilaterally as reported by Bock® 
in 1950. Glaucomatous cupping and 
atrophy of the optic disk are often 
noted. 

Heterochromia of the iris and an 
gioma of the choroid are frequently 
reported. Occasionally the latter is dem 
onstrated clinically, but usually it. is 
discovered bv the pathologist after 
enucleation or at necropsy. 

There is often no retinal change 
Tortuositv of the arterioles and veins 
is sometimes noted. Reduction in cali 
ber of the vessels, associated with glau 
comatous cupping of the disk, has beet 
observed. Sheathing of the retinal ves 
sels and gliosis in the macular are: 
also have been noted. Brouwer, Var 
der Hoeve, and Mahoney® in 1937 re 
ported 1 case in which a large gliom 
of the retina was associated with the 
svndrome. 
~ Changes in the visual field are usnalh 
those of glaucoma, but several case 


W 
b 
( 
t] 
h 
te 
te 
st 
t] 
t} 
ty 
\\ 
I 


OPHTHALMOLOGY 


with homonymous hemianopsia have 
been reported. 

Bielawski and Tatelman* reported a 
case with unilateral vascular nevus of 
the right side of the face, contralateral 
hemiparesis, mental deficiency, bi- 
lateral glaucoma, and, in 
roentgenograms of the head, charac- 
teristic calcification outlining the con- 
the the right 
occipital and parietal lobes with asso- 
ciated cortical atrophy. They used the 
term 


congenital 
cortex of 


volutions of 


“neurocutaneous syndromes” in- 


stead of “phakomatoses” and_ stated 
that though intracranial calcification 
might occur in anv of the four syn- 


dromes, “calcification conforming to 
the cerebral convolutional pattern is 
typical of encephalotrigeminal angio 
Sturge-Weber). They stated 
further that calcification typical of an- 


riomas of the meninges might be seen 


matosis 


cases with or without the Sturge- 
Weber svndrome 
Foster, and Berens" reported 
tvpical of the Sturge-Weber 
snvdrome the 
glaucoma. There were present a “port- 
vine mark” of the skin over the dis 
tribution of the first the 
right trigeminal nerve, generalized con- 
left 


roentgenologic evidence of cal- 


( en 
Case 
absence of 


except for 


division of 


ulsions homonvmous hemian- 
psia 
ification outlining the convolutions of 
the right occinital lobe, and electro- 
ncephalographie evidence of an epi- 
ptogenic focus in the right occipital 
lobe. A right occipital lobectomy was 
erformed. Angiomatous malformations 
vere present in the leptomeninges, and 
ilcification was present in the second 
nd third layers of the cerebral cortex. 
ighteen months later, the hemianop- 
still present but no further 


mvulsive seizures had occurred. 


i Was 


The glaucoma associated with Sturge- 
eber syndrome is more often of the 
mgenital or infantile tvpe, but it may 
ive its onset later in life and follow 
e course of chronic simple glaucoma. 
nderson! in 1939 made the statement 


‘ 


that apparently the glaucoma is asso- 
ciated with a facial nevus only when 
the nevus affects the lids or the con- 
junctiva. O'Brien and Porter stated 
that glaucoma is to be expected in 
cases of facial nevus which involve the 
lids, conjunctiva, episclera, iris, cho- 
roid, or other ocular structures. Bilat- 
eral glaucoma is probably more likely 
to occur in cases with nevi involving 
both sides of the face, but it has been 
reported in the presence of unilateral 
nevus. Angioma of the choroid is be- 
lieved by most authors to be the basic 
or responsible factor in the develop- 
ment of glaucoma. 

The exact mechanism of the produc- 
tion of the glaucoma is not known, but 
various hypotheses have been proposed. 
In his monograph on congenital glau- 
1939 


Anderson in discussed 


coma, 
these different hypotheses. He con- 
cluded that the association of nevus 


flammeus and glaucoma is due to some 
ill-understood influence acting in verv 
life. He stated that 
in some cases the actual cause of the 
glaucoma mav be the presence of 
anomalies that occur in buphthalmos 
in general. The possibilities would be 


early embrvonic 


persistence of the uveal meshwork, the 
obliteration — of 
a posterior posi- 


complete or partial 
Schlemm’s canal. or 
tion of Schlemm’s canal and the scleral 
spur. He stated further that the glau- 
coma mav be due to the uveal angio- 
matous changes producing an increase 
in the fluid which is too 
much for normal channels of escape, 
or for those channels that are defective 


intraocular 


from sclerosis, adhesions, or angioma- 
tous changes. 

RELATIONSHIP BETWEEN VON 
Linpau AND StTuPGE-WEBER 
SynproMe. It is of particular interest 
to note made by 
Anderson on the relationship and con- 
trasts between Hippel-Lindau 
disease and the Sturge-Weber syn- 
drome. Anderson stated that the an- 
giomas of the Sturge-Weber syndrome 


some. observations 


- PROGRESS OF 


MEDICAL SCIENCE 


PABLI SUMMARY OF FINDINGS IN CASES OF PHAKOMATOSES COLLECTED 


FROM FILES OF 


are not true neoplasms, whereas the 
lesions of Lindau disease are true 
hemangioblastomas. The angiomas are 
more frequent in the cerebrum than in 
the cerebellum, but the true neoplasms 
are probably confined, or almost so, to 
the cerebellum. The retina and optic 
nerve are actually extensions of the 
central nervous system. The central 


nervous system has 2 separate systems 
of blood supply (cerebral and menin- 
geal arteries), and the retina also has 2 
supplies (central retinal artery and the 


MAYO CLINI 


choroidal network). Thus. the choroid 


appears as the “meninges” of the retina 
This would somewhat explain the 
separate entities, angiomatosis of the 
meninges (Sturge-Weber) and angioma 
tosis of the internal blood systen 
(angiomatosis retinae et cerebelli). 
The embryologic development of th 
vascular system would also support 
these observations. In the 2nd perio 
of development the primordial plexu 
slowly begins to differentiate int 
arteries and veins. Any interference 
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during this stage might lead to true vascular area during this period might 
vascular tumor formation such as the — result in a vascular nevus of the scalp, 
hemangioblastomas of Lindau dis- varices of the dura, or varices of the 
ease. Also, during this stage the pos- pia, or all 3 simultaneously. 


terior fossa and retina have a rich capil- Statistical Summary. The similarities 
lary network but no arteries or veins. and dissimilarities which exist between 
This could possibly explain the fre- the ocular, neurologic, dermatologic, 
quency of vascular tumors of the cere- and cranial roentgenologic lesions in 


bellum and occasional tumors of the the 4 phakomatoses are illustrated by 
retina. In the third period of develop- a series of cases taken from the files 
ment the dura and cranium are devel- of the Mayo Clinic during the years 
oping and the vascular system splits 1940 through 1947. The findings in this 
into a superficial, a dural, and a pial series of cases are given in brief in 
circulation. A maldevelopment of Table 1. 
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FUNDAMENTALS OF CLINICAL FLUOROSCOPY 
By CuHarLes B. Strorcu, M.D., Adjunct 
Radiodiagnosti: De pt Radiother 
Dept., Beth-El Hosp Brooklyn, New York 
Pp. 196; 2] lls. New York: Grune ¢ 
Stratton, 1951. $6.75 


[His new book is unique in current radio 


VIC lite rature in tl it its Purpose is to pre sent 
m4 i 
nly the methods and findings of the fluoro 


S opk technique the roentgenog! iphic find 


disci ssed bri fly ind in 
supplementary fashion The study of the 
est eso] stomacl ind colon is 
iply covered. Most of the important pro 
dures and tl helpful “tricks” of te hnique 
mentioned d_ ther ire many useful 
llustrative rar indicating both method 
1 fin 
Lr Storc} | ell to Ip! iS th t 
rOoscoy wil isually be mly the begin 
f { rv Roentgen examinat 
It seems { t Reviewer that he may not 
ve stressed strongly enough that appar 
tly negati examinations of the chest by 
roscopy alor re all too often misleading 
d hazardous for the patient It is fortunate 
that a sound and conservative guide is now 
iilable for students and for the mam 
thout am special roentgenologic training 
] 


mploy fluor scopy in their pr ictice 
3 


THE TRANSMISSION OF NERVE IMPULSES A1 
NEUROEFFECTO! JUNCTIONS AND PERIPH 
ERAL SYNAPSES. By ARTURO ROSENBLUETH 
Chief, Dept. of Physiology and Pharmacol 
Instituto Nacional de Cardiologia de Mexico 
Pp 328: 98 ills. New York John Wiley 
& Sons, 1950. Price, $6.00 


[xis authoritative monograph will con- 
cern primarily the neurophysiologist and the 
theoretical pharmacologist However, the 

gical and exhaustive analvsis of all pub 
lished data on this controversial subject. in 
luding the wuuthor’s own critical experi 
vents, has fascination for anyone interested 
in scientific argument. Electrical activity is 
important for nerve conduction and is th 
ign of depolarization which allows the re 
lease of acetylcholine at a synapse in suffi- 
cient concentration for stimulation. The elec- 
trical spike itself has an ineffectual amplitude 
and duration to iccomplish this. 
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Synaptic delays and curare effects are 
examples of phenomena « xplained by a 
companying chemica! rather than electrical 
changes Thus the doctrine of chemical 
transmission of nerve impulses in the case of 
synapses, both within autonomic ganglia and 

t somatic neuromuscular junctions, is con 
vincingly established. The author argues that 

chemical theory is quite a essential here 

>it was to « xplain the opposite physiologic il 
effects of identical electrical activity in 
idrenet ind cholinergic utonomic nerve 


fibers F.N 


Joun Hunrer. By S. Roopnouse GLoynt 
M.D. Pp. 104 16 ills. Baltimore: William 
Wilkins. 1950. Price. $3.50 
Mae author “has tried to tell the story of 


John Hunter in the settir of his period 

modest goal which no one wuld sav he had 
f.iled to reach. But. it is not clear to the Re 
iewer why another life of this famous man 
was desirable or what f significance Dr 
Clovne has added to the rt painted p! ture 
He icknowledges his debt to a long line of 
witnesses, too numerous to mention. Under 


these circumstances a new book—or shall we 

v booklet?—on Hunter must have some ver\ 
special offering in order to deserve shelf 
room: this we have failed to find. The text 


except for frequent quotations from Hunter, is 


ediocre ind not ilwavs accurate One 
ould hardly maintain, for instance, that Sir 
Thomas Browne born 1605. “wrote a enera 


tion before Hunter”, born 1728 

The 16 illustrations are good, but none 
ire original and‘a good half are old friend: 
that one often meets elsewhers The book 
“made and printed” in Edinburgh, is better 
printed than bound; in one copy at least the 


spine has already begun to break E.K 


WHEELER AND JACK’s HANDBOOK OF MEDI 
CINE. Revised by Ropert Coorg, M.S., B.S« 
F.R.C.P. 11th ed Pp. 648 62 ills. Balti 
more Williams & Wilkins, 1950. Price 
$5.00 

TEN years have elapsed since the last edi 
tion of this handbook. Much has been re 
written, but it is unfortunate that the book 
has not been brought up to date. The em 
phasis, for example, is still upon the anatomic 
rather than the etiologic classification of the 
pneumonias, and one searches in vain for a 


ti 
\\ 


Book 
liscussion of primary atypic il or viroid pneu 
oma Apparently penicillin is to be used 
when sul 
of the 


medication, nor 


only 


tailed 


| tential dangers of 


pheumonta 
ones have No mention is made 
sulfone 


loes one find the sulfones mentioned unde 


cl inulocytosis 
The important lower nephron nephrosis syn 
rome is not included, nor is there any men 
tien of disseminated lupus ervthematosus. The 
treatment advised for pernicious anemia is 
ery mucl mit of date. None of the newer 
tibiotics ireomycin, etc.) is included 
nd streptomycin and PAS are not men 
tioned under the treatment of anv form of 
tubercul allergic diseases are very 
oorly handl despite their great frequency 
practice 
It j possibl of course, that the intent to 
vide a concise handbook has necessitated 
but it is the Reviewer's 
nion that book which attempts to cover 
much with so little has no pl ice in the 
Medicine of today 
History oF THE New ENGLAND 
MepicaL By Frepertck C, Warrt 
Pp. 132. Boston: Boston University School 
Medicine, 1950. Price, $3.00 
He author fruitfully persistent delver 
early Amet n medical institutions, brings 
this account of the first institution in the 
U.S. to teach medicine to women. Like the 
Woma Medical College. of Pennsvlvania. 
ts younger sister by 2 years, it was conceived 
1848) in one of the liberal centers of this 
itry during a period of considerable social 
rment ind new ideas But whereas the 


Boston school found it desirable for financial 
with the Boston University’s 
vuunded Scho ot Medicine the Phil- 
delphia institution still flourishes. It 
rised the Reviewer to read that proposals for 


isons to merce 
sur- 


cepting the school as a separate de partment 
Harvard Univ 


ersity to educate female 
received by 
However, the 


1872 


been favorably 


Vsiclans 
Corpor it nd Overseers 


istrous Boston fire of November 


t an end to any thoughts of raising the 
( rv fund At this point, Boston Uni- 

rsity, which was about to found a homeo- 
thic medical college, also included the 
ile Colle igreeing to pay its accumu- 


ted debts. In spite of asserted agreements to 

iccording to the author, the 

e and identity of the latter were 
medical school in this 


contrary 


soon 
le ving but one 


intry for teaching only women. This and 


re he details in his story, together with 


REVIEWS 


AND NOTICES 24] 
considerable background and sidelights that 
lift the 


local history of a 


product well above a bit of mere 
defunct institution. 


E. K. 


VMEALIGNANT DISEASE OF THE FEMALE GENITAL 
Tract. By STANLEY Way, M.R.C.O.G., 
Gynecologist to Newcastle Regional Cancer 
Assoc. Surg., Royal Victoria In- 
firmary. Pp. 279; 38 ills. Phila.: Blakiston, 

LOS L. 

In this monograph the malignant tumors 
involving the female pelvis are concisely but 
Each 
is completely  dis- 
Methods of diagnosis and treatment 


Organiz.; 


thoroughly reviewed lesion is con- 


sidered se parate ly and 
cussed 
ire presented in detail and an evaluation of 
the effectiveness of the various procedures is 
made. A special section on radiotherapeutics 
outlines dosage calculation and the nature and 
effects of radiation in addition to the 
usual clinical Another portion on 
malignancy during pregnancy includes a dis 


all types of 


tissu 
aspects 
cussion of malignancy in the 
pre gnant patie nt 

rhe book is well written and easily read 
It is fairly well illustrated, the photomicro- 
graphs being particularly fine. It presents an 


excellent analysis of the current status of 
control of pelvic cancer by an individual of 
creat experience, and if the advice given were 
heeded the general results would be greatly 


].W. 


improved. 


NortH AMERICA. NA 
Pp. 299-628. Philadel- 
March, 1951. Price, 


Mepicat CiLInics oF 
rIONWIDE NUMBER 
phia: W. B. 
$15.00 a vear. 


Saunders, 


Tne first half of this volume is devoted 
to a symposium on diseases of the skin with 
Dr. Paul A. O’Leary as Consulting Editor. It 
is intended to present to the physician in 
general practice and to the dermatoiogist the 
present-day concepts and new methods of 
treatment of a few of the common skin 
lesions that are not of a serious nature but 
are frequently misinterpreted and mistreated; 
to evaluate the antibiotics and antihistamines 
in the treatment of cutaneous lesions; and to 
present the recent advances in the 
management of several diseases which have 
manifestations. This is 
successfully accomplished by a group of out- 
standing dermatologists. 

The half of the 
symposium in honor of William McCann 
and contains 11 articles on a wide variety of 
subjects in the field of Internal Medicine. 


most 


significant systemic 


second volume is a 
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NEW EDITIONS 


] tive T1 rs in Biology. By MARTIN D 
Assoc. Prof. of Radiochem., Ed 
Mallinckrodt Inst. of Radiol., Washington 
Univ. Med. Sch., St. Louis 98nd ed. Pp 
199: ills. New York: Ac idemic Press, 1951 


Price > 0 
t vet with justifiably wid pt 
N changes hav been ide in tl 
lis } h the first port f th 

k t f radio 

nN ne alls 

vrit rade t brin 

t te t pplication f tra 1 biolog 

This b k not for the uninitiated w rke The 
Ist 4 chapter nsist of an excellent review of 
+} phv ] t f radioa tivity ind its measure 

t liat hazards, but it presuppose 
fan ritv witl the el rent f 
und the associated mathematic 
| ‘ ld do well to 1 this book it 
ft ntials of nucl phys s and 

Tt hapter contains at oh 1 

+} p vert ind absorption cha 

terict f heta nd amma The irc 
harm with the theor propertic und 

st unters. Geometrs ind countin 
well 1 issed ind) emphasis 
tr mportance of vunting statist: 

OF st 1 merit is the discussion, both in the 
text ippendix n stand lization 
heta tter The appendix contains the National 
Bur f St lards method of beta ray standard 

t t < mplet t to be found 
tex 


t their pplication n biology and 
nstitut ur nusually complete ind. detailed 
f what has been done n these fields. Of 


porta! than the references to 

ition nd accomplishments is the pres 

ntatior +} saree of discussion of the specif 

sotor tracers fF the philosophy of tracer meth 
g n ger ral 

It } k ndispensable for ll workers in 

t tracer R. BR 
tt ind Speech. By F 


Morey. B.Se.. F.C S.T., Speech Therapist 
Newcastk Gen Hosp Newcastle-upon 
Tyne. 2nd ed. Pp. 160: 56 ills. Baltimore: 
Will s & Wilkins, 1951. Price, $3.00 


T ‘ tion of techniques of surgical repair 
f left 1 7 t} utilization of mechani il de- 
. the historv and development of present day 
Yorec and finally the needs for ind the meth 
is of speech trainir ire helpfully included in 
+ ec ] } k 


al spe h defects in cleft palate permit of 
tl followi lassifications: Patients in the Ist 


AND NOTICES 


roup us normal relations t tongue lip unc 
teeth for the production of all sounds, but gross 
isal escape results in we 1k consonants and na al 
ized vowels. In the 8nd group some consonants 


may be produced in normal positions but will be 


weak In the 3rd group tl speech onsists of 
vowel sounds and nasal resonants only. No attempt 
is made to produce other ¢ msonant sounds, and 
speech is, of course, unintelligible 

From the earliest records of repair in 1817, 
through the contributions of Lane and the Amer 


surgeons, Brophy, Davis ind Dorrance, the 


ican 
procedues have fortunately progressed with regard 
to the integrity of speech And where supplemen 


tary speech therapy 1s indicated (almost alway 


necessary) Miss Morley’s book provides theoreti al 


is well as practical direction ind guidances This 


the urgeon’s 


volume should prove in asset to 


library andl fill 1 need for the speech patholo st 


[extbook of X-Ray Diagnosts by British 
Authors. Edited by S. COCHRAN! SHANKS 
Vol. 2. The Cardiovas ular and Respiratory 
System. By Perer KERLEY ind the late 

ond ed. Pp. 702 


Epwarp WIN¢ [WINInt 
Saunders 1951 


605 ills. Phila \ B 
Price, $15.00 


4 considerable number f illustrations has beet 
ided to this 9nd editior f a work that 
f the verv few plet I lish text f dia 
nostic radiology The tion n th respirators 
tract is excellent. A pornt emphasized Ithoug! 
flected in many bus) American rent cle 
partments) 1s that fluoroscopy film tudies of 
the chest are both essential and «compl entars 


methods in the complete roentgen examination f 
the chest. It is strange to hr 1 detailed instructions 
till included for the use f Auroscopy at the be 1 
side in the home The nformative discu mn f 
draws the extensive exper 


ence that British roentget jlogists have in this field 
The section on cone tal heart disease Is some; 

what disappointing sine the new 

diography have beet 


H. 


developments 


cardiac surgery und sans 


ymitted 


\icro-Analysis in Medical Bioe hemistry. By 
E T KInc Ph D Prof Chem Path Univ 
of London Postgrad Med School Ind ed 
Pp. 222 99 ills. New York: Grune & Strat 
ton 1951 Price $3.50 

Trrs compact manual f methods for routn 
il and Trese arch analyses has vided pr 

cedures for the determination of ketosteroids, t 

maldehvde-stable ac id phosphates, effective ren 


flow and glome rular filtration rate t 


trie procedures give 


plasma 
halance, and other new unalvtical methods 
descriptions for colorime 
both for photoelectric instruments and for tl 
Duboseq type of colorimeter An added convert 
ence to British workers the inclusion of refer 
ences to firms from which necessary supplies ma 
Cc 


be obtained Z 
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